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THIRTY-THIRD ANNUAL REPORT OF THE BUREAU OF
SUGAR EXPERIMENT STATIONS.

Director’s Report.

TO THE HONOURABLE THE SECRETARY FOR AGRICULTURE AND STOCK.

Str,—I have the honour to submit the Thirty-third Annual Report of the Burean of
Sugar Experiment Stations for the year ended 31st October, 1933.

H. W. KERR,
Rrisbane, 30th November, 1933. Director.

General,

THE 1933 CANE CROP.

The growing season for the 1933 crop was a most remarkable one.  Tn the Nosthern
and Central districts generally favourable conditions prevailed i the spring and early
summer months. In the South, however, droughty conditions persisted until October,
when beneficial rains provided suitable planting conditions. Up till this time the ratoons

had made little headway, and planting was delayed.

In all areas the summer months were punctuz{ted by unusually long dry spells,
which seriously checked erop growth; and in April prospects were generally far from
bright. In May further beneficial rains, accompanied by mild temperatures, created
conditions which were extremely favourable for continued growth, and phenomenal winter
rains ensured a splendid recovery of the backward crop. A continuance of beneficial rains
through the early spring mouth promoted steady growth throughout the harvesting season,
and estimated crop yields were, therefore, subjected to repeated revision as the season

progressed.

The October estimates show that an absolute record cane crop will be harvested
for the season. The marked improvement in crop prospects is clearly demonstrated in
‘the table on page 6, showing the May and October figures.



Greneral—continued.

Cane Estimates Prepared in May and October for the 1933 Crop.

Cane Estimates Prepared in—
Mill. Increase.
May, 1933. ‘ October, 1933.
’ Tons. | Tons. Tous.

Mossman e . . .. . . .. 119,000 ‘l 132,000 13,000
Hambledon .. .. . .. . .. . 223,000 | 211,000 (—12,000)
Mulgrave . .. . .. .. .. 220,000 230,000 10,000
Babinda .. . .. .. .. .. .. 212,000 240,000 28,000
Goondi . .. .. .. . .. .. 170,000 187,000 17,000
South Johnstone .. .. .. .. .. .. 239,000 283,000 44,000
Mourilyan .. . . .. . .. .. 1ﬂ65,000 182,000 17,000
Tully L 280,000 | 296,000 16,000
Victoria . .. .. .. . .. e 225,000 232,000 7,000
Macknade .. .. .. .. .. .. .. 165,000 195,000 30,000
Invicta . .. .. .. .. .. .. 76,000 80,000 4,000
Pioneer .. .. .. .. .. .. .. 138,000 161,000 23,000
Kalamia .. . .. .. .. .. .. 178,000 207,000 29,000
Inkerman .. .. .. .. .. .. .. 185,000 212,000 217,000
Proserpine .. . . .. .. .. .. 125,000 167,000 42,000
Cattle Creek .. .. .. .. .. .. .. 45,000 61,000 IG,QOO
Racecowrse .. .. .. .. .. .. .. 110,000 142,000 32,000
Farleigh .. .. .. . .. .. .. ‘ 115,000 135,000 20,000
North Eton .. .. .. .. .. .. .. 46,000 65,000 19,000
Marian .. . .. .. .. .. .. 110,000 135,000 25,000
Pleystowe .. .. .. .. .. .. .. 108,000 150,000 42,000
Plane Creek .. .. .. .. .. .. .. | 130,000 170,000 40,000
Qunaba .. .. .. .. .. .. .. 32,000 49,000 17,000
Millaquin .. .. . o .. .. .. 64,000 99,000 35,000
Bingera .. .. .. .. .. .. .. ‘ 100,000 : 110,000 10,000
Fairymead .. . .. .. .. .. . 88,000 100,000 ' 12,000
Gin Gin .o .. .. .. .. .. . 10,000 18,000 8,000
Isis - .. .. .. .. .. .. 80,000 92,000 12,000
Maryborough .. .. .. .. .. .. 26,000 29,000 4,000
Mount Bauple .. .. .. .. .. .. | 25,000 27,500 2,500
Moreton .. .. .. .. N .. . 60,000 75,000 15,000
Rocky Point .. .. .. .. .. .. 15,000 16,000 1,000
Eagleby .. vis - .. .. .. .. 2,000 2,500 © 500

Total .. .. .. .. .. i 3,885,000 4,491,000 606,000

Naturally, late crop growth does not make for a high sugar content, and milling
results to date suggest that the sugar yields will be much lower than those of the past
four seasons. Late crushings will also result in lower c.c.s. values towards the end of
the year. Assuming, however, that 1 ton of 94 n.t. sugar will be made from 7-2 tons of
cane (the average for the past four years is 6-9), and that it will be possible to harvest
the entire crop, the sugar yield for Queensland will be approximately 623,000 tons.

In addition, it is estimated that the New South Wales crop will amount to 26,000
tons of sugar, giving a total production of sugar from cane of 649,000 tons.
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FIGURES OF THE 1932 CROP.

T ‘ -‘- The yield of raw sugar in Queensland for 1932 was 514,027 tons of 94 n.t., as

Increase. compared with 581,276 tons produced in 1931. Yields in the Northern area were
e 3 %favourable, but prolonged drought conditions in the Southern districts resulted in an
Pons. ~almost complete crop failure in those parts. The entire cane tonnage harvested south of
18,000 . Mackay amounted to only 208,600 tons, which is less than the crop treated by one of
12,000 the larger Northern mills.
10,000 The following table shows the amount of cane which was crushed by the mills in
28,000 -‘ 1 Tonnages Crushed
17,000 Mills. 1932 Season.
44,000 Mossman .. .. .. .. .. .. .. .. 106,612
17,000 Hambledon .. .. .. .. .. .. .. .. 207,428
Mulgrave .. .. . .. .. .. . .. 219,926
16,000 Babinda C e 20146
7,000 Goondi .. .. .. .. .. .. .. .. 164,667
30,000 South Johnstone .. .. .. .. .. .. .. 237,945
4,000 Mourilyan . .. .. .. . . . .. 168,179
23,000 Tully .. .. .. .. .. .. .. .. L. 259,526
29,000 Victoria .. o .. .. .. .. .. .. .. 234,756
27,000 Macknade .. .. .. .. .. .. .. .. 247 846
42,000 Invicta .. .. .. .. .. .. .. .. 77.931
16,000 Pioneer .. .. .. .. .. .. .. .. 129,069
. Kalamia .. .. .. .. .. .. .. .. .. 170,757
32000 Inkerman .. .. .. .. .. .. .. .. 167,950
20,000 Proserpine L 123380
19,000 Cattle Creek .. .. .. .. .. .. . . 60,426
25,000 Racecourse .. .. .. .. .. .. .. .. 96,028
42,000 Farleigh . .. . .. .. - .. .. 100,162
40,000 North Eton .. .. .. .. .. .. .. .. 41,274
17,000 . Marian .. . . . .. - .. .. .. 97,976
35,000 Pleystowe .. .. .. .. .. .. .. .. 99,002
10,000 Plane Creek .. .. .. .. .. .. .. .. 119,866
12,000 Qunaba .. .. .. .. .. .. .. .. .. did not crush.
Millaquin .. .. .. .. .. . .. Lo 27,632
%000 Bingera . - .. .. .. .. .. .. 27237
12,000 Fairymead .. .. . .. .. .. .. . 53,031
+000 Gin Gin Ce e 5,166
2,500 Childers .. .. .. .. .. .. .. .. 8,965
15,000 Isis .. .. .. .. .. .. .. .. .. 17,719
1,000 Maryborough .. .. .. .. .. .. .. .. 7,228
500 Mount Bauple .. .. .. .. .. . .. .. did not crush.
)076,»0*(;(;% Moreton .. .. .. .. .. .. .. .. 52,001
e Rocky Point . . .. .. .. .. .. .. 8,566
milling Eagleby .. .. .. .. .. .. .. .. .. 1,046
he past Total L. 3546443
end of _
flc;rll.i e:i The total area harvested in 1932 was 205,046 acres, which is the lowest since
ns. 1927. The reduction from 1931 was 27,898 acres. The tonmage of cane per acre crushed -
%6.000 was 17-30, which was slightly higher than the 1931 figure of 17-29 tons.

* Including cane from Qunaba. t Including cane from Mount Bauple,
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General—:
The vields of cane and sugar per acre in the different sugar districts were as under :— : n
Acreage Yields by Districts. % 3 the twent
fpous 94 N.T. Sugar
District. . Tons Cane per acre. | per acre.
- [ SR SR AU
\ . |
Mossman to Ingham .. .. .. .. .. .. .. .. 21-38 i 311 Du
| o tons of s
Lower Burdekin Distriet .. .. .. .. . . .. .. 23:66 i 3638 )
] tong. and
Proserpine ., .. .. .. .. .. .. .. .. . 11-99 ; 1-6%
Mackay 1o St. Lawrence . . .. .. .. .. .. e 1211 ' 176
Bndaberg, Gin Gin, &e. . . .. .. .. .. .. .. e T-44 0-79 The
Maryborongh, Childers, &c.. to Gympie .. .. .. . .. 567 ! 0-75 consumpti
| | .
Nambour and Beenleigh .. .. .. .. .. . . o 14-88 1-89 and {hat,
l I sngar mal
| | in excoss
it : 7.8 ‘, 251
State Average . .. .. .. .. .. ; 1730 | produced
Tn his 1932 Report. the Registrar-Cieneral shows the average acreage grown hy The
cane-planters in Queensland to be as follows :—- at £25 2
Acres. .
Cairns to Townsville .. .. .. . . .. 54 ?O“S“mptl'
Ayr to Mackay .. . .. .. . g . 45 in the re
Bundaberg to Bauple .. .. .. .. .. .. 27 netted £8
Maroochy (Nambour) to Beenleigh .. .. . .. .. 11
) . The
Average .. . .. .. . .. .. 40

sugar was
This brings the average area per farmer to 40 acres, which is 2 acres lower than crop.  The

the previons vear, to the al

The tons of cane required to make a ton of 94 net titre sugar were 6-90. This
figure was the lowest but one ever recorded in Queensland. The record low value was
6:83 tons in 1930. The marked improvement in thix figure in recent years is due in part

The
titre sugar

to each of the following factors —(a) The cultivation of varieties richer in sugar than X
the older canes; (b) improved milling recoveries : and (c) increased milling rates, enabling (
the crushing season to be reduced and the harvesting of the cane to be carried out as 1t
nearly as possible at its peak of maturity. I
. . . 1f
The following table gives the crop statistics for Queensland during the past ten years : — "
Table showing Aecres Cultivated and Harvested, Yields of Cane and Sugar, Acre-Yields, and Quality of Cane, 1¢
1923-1932. 1t
- R e , — 1
venr Acres ‘ Aores :L ToTaL YIELDS. J YIELDS PRR ACRY, | 'E()‘“]_q '(J:‘ﬂ‘np 1¢
ear. . Cultivated. | Harvested [~~~ oo | : %nmu‘n 1¢
| | Cane. Sugar. | Cane, | Sugar. =
S S S ] = . |— AN 1€
[ . | ‘ ! (
. Tons. Tons. ‘ Tons. | Tons ‘ 1
j 1 ! .
1923 ‘e ce! 219.965 | 138,742 } 2,045,808 269,175 ! 14-75 194 | 7-60 The
! ! ‘
1924 Lo 203519 167,640 | 3171341 409,136 . 1892 944 | TB large surpl
| ) T {
1925 .- .. 269,509 ! 189,466 | 3,668,252 485,685 | 19-36 2:56 | 755 Ye
! ‘ ! | i |
1926 e .- 266,519 | 189,312 ; 2,962,662 389,272 | 1545 ! 2:06 | 7-52 19
. " ' | ! 3 )
1927 e . 274,838 | 203,748 ‘ 3,555,827 485,745 17-45 | 2:38 732 19
' | i l : ,
1928 . e 283,476 | 215,674 I 3,736,311 520,620 i 17-32 2:41 718 19
, i g |
1929 o 291,680 : 214,880 = 3,581,265 518,516 | 1667 | 241 = 69l 19
i |
1930 o ot 206,070 ! 222,044 | 3,628,660 516,783 | 15-89 ! 233 6-83 19
% . | ‘ . ‘ 19
£ 1931 S .. 309,818 | 233304 | 4,034300 581,276 17:29 249 | 604 19
! | I ‘ | 1
1932 . e 291,136 E 205,046 3,546,443 514,085 17:30 251 1 6-90 19
i o I ! . |
_— T 19
il 10 Years' Averagc .. .. .. .. .. .. L 17-04 2.45 | 7.95
B . e The
'}
4
(&
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Greneral —continued.

In 1932 the ten mills north of Townsville produced 299,343 tons of sugar, while
the twenty-three south of Townsville produced 214472 tons.

MAFFRA BEET FACTORY.
During the past season the Maffra Sugar Factory, Vietoria, manufactured 5,701
tons of sugar from 35438 tons of beets. The average vield of heets per acre was 11:6
tons, and the average sucrose content of the heets was 1925 per cent.

SUGAR VALUES.

The proportion of the sngar manufactured in Queensland which was required for
consumption and nse in the Commonwealth of Australin was declared at 654828 per cent.,
and that for export at 34-5172 per cent. These proportions are cxclusive of the © excess”
sugar manufactured from cane grown on * unassigned ” lands and that produced by mills
in excess of their allotments under the ““peak” year scheme. The - excess” sugar
produced for the season was 23,108 tons, as compared with 21,660 tons for the 1931 crop.

The price payable for the sugar for consumption and use in Australin was declared
at £25 2s. 3d. per ton of 94 net titre, a reduction of £1 16s. 9d. on the howe
consumption price of the previous season. This was due to the reduction of 3d. per 1b.
in the retall price of refined sugar as from 5th January, 1933. The exported sugar
netted £8 5s. 9d. per ton of 94 net titre.

The average price paid to those Queensland mills which did not produce * excess”
sugar was £19 6s. 1d. per ton of 94 net titre, compared with £18 Gs. 6d. for the 1931
crop.  The increased price was a natural consequehce of the reduced yields, due largely
to the almost complete failure of the crop in Southern Queensland.

The following fignres show the values received by the industry per ton of 94 net
titre sugar since 1923 —

Y car, - Price received.
£ s d.
1923 .. .. .. .. .. .. .. - o027 0 v
1924 .. .. .. .. .. .. .. . .26 0 0
1925 .. .. .. .. o .. . .. .o 191007
1926 .. .. .. . .. .. s .24 10 10
1927 .. .. .. .. .. .. P L2200 4
1928 .. .. .. .. .. .. .. . L. 20 17 11
1929 .. .. .. .. .. .. .. .. .. 20 510
1930 .. .. .. .. . . .. .. L1913 1
1931 .. .. .. ... ... .. .18 6 6
1932 .. .. .. .. .. .. . .. 19 601

The quantities of raw sugar which have been exported since 1924 (when the first
large surplus was produced) and the price received therefor are as follows :—

Year. Tons Bagged Sugar, Price per ton.
£ s d
1924 . . 8 » .. .. 74,000 o 21 0 O (approx.)
1925 A .. .. . .. 219,000 . 11 5 9
1926 .. - - .. S 14,777 - 14 18 10
1927 .. .. 2 . .. 152,384 s % 12 2 6
1928 ce oo L. 186,708 . 1010 0
1929 .. . 4 - .. .. 197,000 .. 917 0
1930 .. 2 .. . .. 203,605 e 8 5 0
1931 .. o3 s .. .. 201,802 .. 9 7 0
1932 e ee e ... 189,733 . 8 5 9

The total value of the 1932 crop was £10,080.000.
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MOLASSES PRODUCED.

The following figures supplied by the Registrar-General show the manner in which
the molasses produced in 1932 was disposed of :—

Gallons.

Sold to distilleries .. .. .. .. .. .. L. 2.7796,120
Burnt as fuel .. .. .. .. .. .. .. .. 6,182,769
Used or sold for feed .. .. .. .. .. .. 2,988,905
Sold for other purposes .. . .. . .. ..o 108,122
In stock .. .. .. .. .. .. .. .. .. 898,524
Used as manure .. .. .. .. .. .. .o 1,414,338
Run to waste .. .. .. . .. .. .. .. 1,402,483

15,791,261

A summary of the molasses statistics for the past eight years is represented by the
accompanying graph. It should be observed that the imdustry is attempting to utilise
this by-product to the best advantage, and, far from being a * waste” product, it is put
to many valuable uses.

F

-.wm

MANURE
. = = E=—=eSTOCKS
O. -~ - eamisaan
It = ===
= I B == «FFED
& egiice; BN el [ Pyt
LCL) TTTTTT = —E
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=
(@)
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=,
= «FUEL
. [ DISTILLERIES
s 1
+ % NEEwRER s t

1025 1926 1927 1928 1929 1930 1931 1932

Grraph showing the manner in which molasses has been disposed of, 1825.1932,

A steady increase in molasses used for the production of alcohol is observed until
1929, when the general economic situation saw a reduction in the consumption of spirituous
liquors and industrial alcohol. while heavy stocks of spirit had accumulated.

The years 1931 and 1932 showed a marked increase in the quantity of molasses
utilized by the mills as fuel. It is claimed that, in addition to its own calorific value,
the application of a proportion of molasses to the final bagasse improves its burning
qualities, thus enhanecing its value as a fuel. By the adoption of these economies, many
mills have almost completely eliminated the need for extraneous fuel, and in one or two
instances surplus bagasse is available.
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General— continued.

The volume of molasses used by farmers as stock feed has shown a steady increase,
and it is interesting to observe the growing appreciation of the value of this by-product
as a manure. It is anticipated that the 1933 figures will reveal a further large increase
over the 1932 data.

The quantity run to waste was reduced from 6,278,000 gallons in 1925 to the record
low figure of 910,000 in 1931, which represents but 5-25 per cent. of the total production.

In all probability this quantity would have been put to better use but for the
transportation difficulties which in certain new areas greatly handicap the transference
of this material to the fields.

THE ECONOMIC OUTLOOK.

The present Australian estimate shows that approximately 649,000 tons of sugar
will be manufactured from cane this year. If this be realised, the yield will exceed the
previous record of 1931 by some 44,000 tons. The Queensland industry is thus faced
with the prospect of exporting practically one-half of its crop. The price declared for
home-consumed raw sugar is £24 per ton, while there is little likelihood that the net
export value will exceed £8. The average price paid for ell sugar will, therefore, be in
the neighbourhood of £16 per ton of 94 net titre, which is the lowest since 1914.

The situation is a serious one. It is obviously highly uneconomical for the
Queensland producer to sell his product at £8 per ton. This value is far below the cost
of production, and indeed it is doubtful whether any country could produce sugar
profitably at that figure. It has been the fond hope of all exporting countries that the
reduction in world -supplies during the past two or three years would provide relief by
forcing up values. But the market remains lifeless, and the future is obscured by
uncertainty. The Chadbourne Agreement which was entered into in 1930, following a
conference of the more important exporting countries, was designed to restrict production
and provide for the gradual absorption of the heavy accumulation of surplus sugar.
ﬁnfortuna,tely, the results of the plan have not been satisfactory. Those countries outside
the plan have continued to increase their production, and world consumption figures have
been adversely affected by the general economic conditions.

In an attempt to secure more adequate control of the entire world situation, Cuba,
as one of the principal supporters of the Chadbourne Plan, submitted proposals for a
drastic agreement to a sub-committee of the World Economic Conference which was held
in London during the current year. Though the proposals were not adopted, it was agreed
that the position demands immediate attention, and there was a move on the part of
the signatories to the Chadbourne Plan to extend the operations of such an agreement
to all exporting countries. However, the Conference eventually closed without any finality
being reached for the stabilisation of prices or the restriction of output.

Meanwhile the continued restriction of production in Cuba, coupled with deflated
values, has led to a profound political upheaval in that country, and it is anticipated
that demands will be made for an early restoration of unrestricted plantings. Recent
developments in white sugar production in India, under the protection of an almost
prohibitive tariff, have cut off the outlet for a large proportion of the export sugar from
Java, and it is confidently anticipated that at the present rate of increase in production
India will be in a position to export sugar by 1935.

These facts are advanced to show the serious position which confronts the world’s

, sugar industry, and which is responsible for the present low prices and lack of confidence

in the future of the commodity. There is thus little hope that an immediate recovery
in values will render the export of surplus sugar a profitable venture for the Queensland
producer ; and long before that level is reached countries such as Java and Cuba will be
in a position to take full advantage of the improved conditions. It is reported that Java,
for instance, has planted this year in anticipation of a 500,000-ton sugar crop, whereas the

- normal production of that country is in the vicinity of 3,000,000 tons.
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General—continued.

The remedy for Queensland’s trouble is obviows; but the formulation of a generally
acceptable plan to give effect to any restriction proposals is a most difficult matter. That
the problem will be attacked in all carnestness is certain, for. following on the record
tonnages of 1933, all sugar areas have been favoured with bencficial late spring rains,
and the young crop is particularly well advaunced. (iven a continuance of reasonably
favourable conditions, there is every likelihood that an even heavier crop than the present
one will be recorded in 1934,

It is hoped, however, that the leaders of thought in the industry will keep clearly
in mind the necessity for a sound economic foundation for the structure they will raise.
Tt has been claimed that the past restrictive measures which were formulated on an
acreage basis have failed o effeet the desired purpose. as growers have been inspired to
produce greater crops on reduced areas. This might. on the contrarv, be advanced as
the soundest argument in favour of the scheme. It has forced growers to the appreciation
of the fundamental fact that in this country, at least, intensification of cultivation leads
to a reduction in production costs and the creation and maintenance of a state of high
fertility in the soil.

In assessing production costs, the factor of land depreciation is one which is too
often overlooked : indeed. it is frecly agreed by many farmers that new land must of
necessity deteriorate with cultivation. The fallacy of this statement has been demonstrated
repeatedly by certain of our progressive farmers who are to-day producing crops greatly
in excess of those harvested from the land in its virgin state, but it can be done only
by the adoption of sound agricultural practices. and, above all. by the employment of the
heavy dressings of artificial manures which the natural poverty of the average Queensland
canc soil demands. Applications of from 10 to 15 ewt. of fertilizer per acre are now made
as a regular practice by many growers, and, paradoxical though it may appear, it is
confidently suggested that the intensive production which is responsible for many of the
industry’s ills is one of the most reassuring features of the present outlook. The difficulty
lies in the fact that too many acres have bheen brought under cultivation.

Alternative rvestriction plans have been proposed which seck to limit each grower
to a definite tonnage allocation. Though this plan appears to be most simple in formula,
it is felt that the net effect may prove highly disastrous if adopted independently of any
acreage limitations. It offers no incentive whatsoever to progressive agriculture; it
tends to penalise efficiency and to impose a handicap on those growers who are striving
to rejuvenate the older soils. many of which have already been the objects of much
abuse in the past.  This aspect of the rationalisation plan cannot be overlooked ; if it is
to survive. the industrs must go forward, and not retrogress.
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Work ot the Bureau.

The past ycar’s work marks further progress along the general lines indicated in
previous reports. The detailed statements of the officers of the various Divisions are
recorded in the subsequent pages of this Report, while the following summary embraces
some of the more important aspects of the year’s accomplishments.

Staff.

In April last the writer was appointed Director, as successor to the late Mr. H. T.
Basterby. The Director now combines the duties of Chemist and Agriculturist with those
of general administration.

The acute position which exists with respect to  the extension and field
investigational services was relieved to some extent by the appointment during the year
of Mr. G. A. Christic as Cadet. This officer has spent perinds of training in the Head
Office laboratories, bas assisted in the plant-breeding work at South Johnstone, and las
become acquainted with field experimental and advisory duties in association with the
field officers of the DBureau. In this way the officer was afforded an opportunity of
gaining a general insight iuto the major activities of the organisation, and of studying
the cultural methods employed in the several important cane districts of the State. He
will now be attached to the Sugar Experiment Station at Bundaberg, where he will
receive further training to fit him eventually for the position of ficld officer.

In order that the duties of our extension service wmight be effectively performed
it will be necessary to increase the personmnel to six officers. At present there arve ouly
two such assistants on the staff, although similar duties are performed in part by other
officers,

The services of Mr. N. J. King, as Soils Surveyor, have been continued throughout
the year, and it is most desirable that he be appointed permanently to the staff. His
investigations on the soils of the Bundaberg area have given us a much cdearer under-
standing of the problems associated with cancgrowing in the drier areas of the State,
and it is hoped that these studies may be extended to other major districts. The results
of his recent investigations will be igsued in bulletin form at an early date.

The work of the Division of Mill Technology is sadly hampered by the inadequacy
of staff. While it is difficult to secure the services of a competent Mill Technologist to
assume control of the work, it is felt that the position could be relieved considerably by
the appointment of a further assistant.

Advisory Committee.
At the request of the Honourable the Secretary for Agriculture and Stock, a
committee was appointed by the industry during the past year to act in an advisory
capacity. The committee is constituted as follows :—
Millers’ nominee—NMy. J. Smith,
Growers” nomineces—NMessrs, W. D. Davies and B. Courtice,
Technologists Society’s nominee—Mr. W. F. Seymour-Howe,
And the Director,

with the Honourable the Minister for Agriculture as chairman.

The first aneeting of the committee was called in July last, when matters affecting
the Bureau were frankly discussed, and certain recommendations made to the Minister,

It is proposed to hold meetings of this nature as circumstances demand, and the
industry doubtless appreciates this action of the Minister in seeking its advice on important
sugar matters. '
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Work of the Bureau—continued.

Quarterly Publication.

In July, the first number of a new publication was issued in an attempt to bring
growers into more intimate contact with the work of the Bureau. The Cane Growers’
Quarterly Bulletin will be issued regularly, and a copy posted direct to each canegrower
of the State. Tt is pleasing to note that the venture has been received most favourably
by the industry.

Seedling Work and Disease Control.

The report of the Plant Breeder shows that a considerable expansion has taken
place with respect to the propagation of mnew varieties. At the present time
approximately 25,000 seedlings are raised annually, and this number will be increased
as the work progresses. Tt will be observed from the report of the Pathologist that this
project goes hand in hand with disease-resistance trials, and the results to date suggest
that the technigue which is being developed to determine resistance of new seedlings
to the major discases of the State must place the work on a much firmer foundation
than has been the case hitherto.

Recently, an area of three acres of Crown land—R. 178, parish of Smithfield—was
transferred to this Bureau by request for use as a cross-pollination substation. The work
of the past three years at South Johnstone and Freshwater shows that the latter area
is much superior to the older Station for this purpose, and the Bureau is fortunate
in securing an area so suitably placed for permanent work in the Freshwater district.
Steps have been taken to provide accommodation on the reserve for the equipment
employed in the work, and the increased facilities should ensure an abundance of good
seed for future propagation.

It is pleasing to note that one of our earlier seedlings—S.J. 4—i¢ coming into
prominence in the Northern areas. It is hoped that on the poorer lands in those parts
it may prove superior to the old standards—D. 1135, B. 147, and Pompey. Because of
its lower sugar content it has never been recommended as an alternative for Badila, and
should, therefore, not be planted on the best lands. During the past season several
hundreds of acres were planted to S.J. 4.

A very commendable piece of research was finalised by the Pathologist and
Assistant Entomologist at Bundaberg during the past year, when they were able to
determine conclusively the insect vector responsible for the transmission of Fiji disease.
This knowledge was essential before adequate control measures could be suggested for
the elimination of the disease by plant selection. Similar studies are now being extended
to other major diseases of the State.

Farm Egperimental Plots.

The farm fertility trials of the past year have provided further valuable information
concerning the plant-food deficiences of the major soil types. Growers are evincing a very
keen interest in the work, and there can be no doubt that the lead which the results
of this work has given them concerning the precise nature of their soil deficiencies has
been responsible in no small measure for the marked increases in crop yields observed in
many areas during recent years. The project would be pursued on a more intensive scale
than is possible at present if the desired extension service personnel were available.

The results obtained each year show in no uncertain manner just how deficient in
plant-foods the Queensland cane soils are, and the necessity for intensive cultivation—
which embraces very heavy fertilizer applications—if the yields of cane are to remain
at a profitable level. No better example of this aspect of manuring can be given than
the yields of a trial harvested at South Johnstone Station last year. For a second
ratoon crop of Badila the results were :—

Adequately fertilized .. .. .. 365 tons of cane per acre.
Unfertilized .. . .. .. 174 tons of cane per acre.
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- Work of the Bureau—continued.

In the course of but three years the productivity was reduced by over 50 per
cent, below that of the fertilized land.

Similar results are being recorded from the farm plots ; the detailed report of the
year’s work will be found in the January, 1934, number of the Cane Growers’ (Juarterly
Bulletin.

Although it is in the areas of more regular rainfall distribution and those where
irrigation is practised that the results are most outstanding, the return to better scasons
in the Mackay and Southern areas is demonstrating similar facts for these centres. There
is. no doubt but that the depletion of fertility over a number of years contributes as
much to reduced yields in bad seasons as does the lack of soil moisture.

New experiments have been initiated during the year on the following farms, and
more. will be undertaken in the Central and Southern areas before the close of the
season.

Farm Trials, 1933.

Northern Division.

H. Crawford, Mossman B. Murray, Meringa

R. D. Rex, Mossman Walker Estate, Meerawa
Lyons Bros., Freshwater C. T. Neilsen, Harvey Creek
D. Jones, Edmonton T. Jones, Feluga

W. Chapman, Hambledon Mulling Bros., Tully

R. Hansen, Highleigh

Central Division.,

Griggs Bros., Giru E. Lewty, Dick’s Bank

R. D. Low, Jarvisfield Ferguson Bros., Ayr

J. Casalegno, Kalamia Tyler and Sons, Orkabie
Hoey Bros., Pioneer Garnbam Bros., Mount Martin
J. Ahern, Airdale C. Gohdes, Racecourse

Southern Division.
L. Zielke, Sandhills road, Bundaberg A. W. Bates, South Kolan
W. Kirby, Rubyanna, Bundaberg

We would again express our keen appreciation of the assistance afforded us by
“the growers who have undertaken the work on our behalf, and also to the following
fertilizer companies who have supplied our entire requirements of fertilizer for these
investigations :—

A.C.F. and Shirley’s Fertilizers, Limited ;

Nitrogen Fertilizers Pty., Limited ;

Pacific Potash Limited

Training and Research Facilities.

It is regretted that lack of laboratory space does not permit of an extension of the
service which it is felt the Bureau might provide for the industry in supplying accommodation
and equipment for scientific workers to carry out such research in the slack season
as is not possible at their mills. The excellent library facilities which are provided at
the Brisbane Laboratory might also be availed of in this way. During the past year it
was possible, however, to take in three agricultural men associated with the larger

- plantations for a period of training in pathological and soil analytical work. In addition,

‘certain of the senior students of the Sugar Diploma Course at the Technical College have
availed themselves of the facilities presented for study and investigational work.
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Work of the Bureau—oontinued,

New Implements.

During the year an implement new to Queensland was imported from Hawaii 1
through the courtesy of the Onomea Sugar Company. This machine is known as the €
“ Stubble Shaver,” and during its trials has been favourably commented on by canegrowers, = kn
particularly those in the irrigated areas. Where the cane row has been hilled up it affords p d ob
a simple and economical means of reducing the land surface to its original level condition owers
prior to ratooning.  Certain firms are now manufacturing similar implements in 1 that wi
Queensland. 1

Little has heen heard of the cane harvester of late, though it is reported that an : airly ¢
improved model of the “ Howard > is being tried out by the Fairymead Sugar Company. ¥ that

imits :-
Balance Sheet.
STATEMENT OF RECEIPTS AND DISBURSEMENTS FROM 1sr JULY, 1932, To 30ra JUNE, 1933.
Ruscmiprs. DISBURSEMENTS.
1
£ sod £ sodo £ sod
To Balance, 1st July, 1932 .. . 13,063 4 0 By Salaries .. .. .. 6,328 9 9 4
, Contingencieg— troget
To Assessments .. - .. 1389 8 6 ’ Salaries and Wages 1,249 8 0 : g
.y Endowment .. .. o891 10 10 Travelling I3xpenses, ! een 1
,» Bundaberg Station .. 4 102 3 11 | Hires, Fares, : 60C
,, Mackay Station ., .. Vs 320 18 0 Freights, Allow-
., Johnstone Station .. .. ..o 1,416 03 6 | ances .. .. 16T 1109
,, Gordonvalo Station . . 89 8 5 Apparatus, IFurni- (
., Sundries .. .. .. .. 37 14 6 ture, Books, need fc
Installations .. L0t 17 6 4
Printing,  Adver- 4 pote
tising, Stationery 490 17 3
| Laboratory  Shed, : mon
! &e., Domain .. 164125 eated
(teneral lixpenses 434 10 6 j ;
| —— 4,951 17 B , hereas
| ., Bundaberg  Contin- :
| gencles .. . .. 975 6 3 3 | treatme
", Mackay Contin- 3 ‘mixturc
| gencies .. .. 1,305 9 6 3 / i1
I, Johnstone  Contin- ertilize
! gencies .. .. 1,858 10 11
", Gordonvale Contin-
| gencies .. .. .. 098 9 5
©,, Balance. 30th June,
| 1933 .. 1L,902 9 2 !
£28,320 12 5 1 £28,320 12 5 - study
P ] E iy ] ferent
' definite
ne 1
C.C.S. Formula. ~ adoptic
For the benefit of forcign readers of this report the formula used for arriving at the rcreas
commereial cane sugar (C.C.S.) in Queensland cane is given below :—
3p 5+ F B 34+ F
cCS = — (1 -} ——{ ] - —r
)

2 160 2 100 k idout

where—P == pol. in first oxpressed. juice 3 ~ have b

B = brix in first expressed juice : _over a

F = fibre in cane. ] plantec
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Division of Soils and Agriculture.

The work of the past year on the Experiment Stations and the private farms on
which experimental plots are located has ylelded further valuable information and improved
our knowledge of the various factors which are instrumental in reducing tonnage yields
and obstructing efforts to reduce the costs of production. It is gratifying to record that
growers in many areas are so appreciative of the results obtained during recent years
that we are rather embarrassed with the numerous requests for experimental blocks.

Progressive returns from the trials located on the South Johnstone Station indicate
fairly clearly the nature of the optimum fertilizer treatments for the acid alluvial soils

of that area, and at the present time the following would appear to approximate to the
limits :—

Sulphate of ammonia .. . - .. 200-600 1b. per acre
Superphosphate .. .. . .. .. 900 lb. per acre
Muriate or sulphate of potash .. .. .. 150 1b. per acre

Total .. .. .. .. .. 1,250-1,600 lb. per acre

All crops would receive the full amounts of phosphate and potash, while the
nitrogen application would depend on the nature of the crop; for plant cane following
green manuring with a legume crop the lower limit would suffice; with old ratoons, the
full 600 lb. dressing would be necessary.

Quantitative trials on the red volcanic soils, on the other hand, show the definite
need for heavy applications of potash. Thus, at Bartle Frere, 500 lb. per acre of muriate
of potash, combined with relatively smaller amounts of superphosphate and sulphate of
ammonia, are found to promote markedly improved crop growth. A first-ratoon crop
treated in this manner during the past season yielded over 37 tons of cane per acre,
whereas the normal average crop is about 20 tons, even with the average fertilizer
treatment. Farmers are thus growing to appreciate the need for selecting just that
mixture which is best suited to their special requirements, and the benefits from
fertilizers are increasing accordingly. '

Soil Survey.

The soil survey project of the past year was confined exclusively to an intensive
study of the soils of the Bundaberg area and their moisture relationships, with special
reference to the red volcanic type. The results have been most valuable and show very
definitely the fundamental weaknesses of this class of soil under non-irrigated conditions.
The need for special deep-rooting cane varieties has been definitely proven, while the
adoption of practices designed to improve the moisture-holding capacity of the soil and
increase its fertility cannot be too strongly urged.

Trash Conservation.

In pursuance of the latter aspect of the problem, the conservation of cane trash
undoubtedly offers the most promising field. Experimental blocks with this material
have been instituted on each of our stations, and it is proposed to continue the treatments
over a period of years to determine the cumulative effects. The plots have now been
planted for their first crop.

The problem of mechanical handling of these crop residues is one which has been
given very careful attention, for doubtless the cost of trash-handling operations has
discouraged many growers from adopting the practice. The modified hay rake and the
side-delivery rake have been tried out, and it appears that each of these may be used
successfully. Figures obtained in Bundaberg during the year have clearly demonstrated
the value of trash as a surface mulch, while the final incorporation of the rotted material

in the soil, when the old ratoons are ploughed out, enables full advantage to bhe taken,
of this useful crop residue.
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Division of Soils and Agriculture—continued.

Variety Trials.

The results from trial plots of P.0.J. 2878 during 1933 were of a mixed character
In the Northern areas the new variety has proved disappointing, chiefly due to its late
maturing characteristics and its susceptibility to Red Stripe disease. Early planting would
minimise these cffects, but this practice is not always possible in the humid areas. In
the Burdekin district. the susceptibility of the variety to Downy Mildew disease is a
serious consideration.  In the Sonthern arcas. however, this new cane shows very decided
promise.  Its high resistance to Gumming disease. its ability to withstand drought, its
vigour of growth and strong ratooning qualities ave all in its favour, and, although its
late-maturing habit is again evident, this should not prevent the extension of planting to
embrace from 25 to 30 per cent. of these arcas.

(ertain other of the Javan varieties have this vear been submitted to farm varietal
trials.  Of these. P.OJ. 2725 appears to possess decided promise and, having in mind
its carly maturity, it may supply a long-felt want in those districts where adverse seasons
arc the rule. The earlier results with this and other varieties are found under the report
of the Bundaberg Experiment Station.

Maturity Testing.

This project has heen the subject of further intensive studies during the pasb
season, and it is now felt that suitable methods have been developed to make the scheme
both reliable and practicable. A survey of our studies along these lines will appear shortly
as a bulletin,

Wireless Lectures.

A series of wireless lectures was delivered during the past winter months, and these
were cventually printed in the Cane Growers’ Quarterly Bulletin.

Laboratory Work.

General  analytical work is now undertaken at South Johnstone, Mackay, and
Brisbane.  Tn the laboratories located at headquarters, work of a specialised nature is
added to that of gencral routine tests. Following on a four-year test of our soil analytical
methods as against the field response determined in farm fertility trials, the comparative
returns  are now  being reviewed to estimate the value of laboratory determinations.
There is cvery reason to believe that the simpler chemical tests, adequately correlated
with field experience. will afford a useful adjunct to the direct experimental method.

Further large numbers of irrigation waters were tested, showing the interest which
growers arc taking in this aspect of intensive cultivation, and in the need for keeping a
close watch on the quality. of those from areas where the concentration of injurious salts
is likely to hecome dangerous.

The following is a summary of the analyses performed at the Brisbane Laboratory
for the year ended 31st October, 1933 :—

Summary of Analytical Work for the Year 1932-33, Brisbane Laboratory.

No. of Sanples.

Soils .. s . .. .. .. .. .. .. 218
Waters .. o .. . .. . . .. 101
Sugar-canes .. N o . .. . o .. 23
Green manures and plant material: . .. .. . 22
Biological media .. .. .. .. . .. 21
By-products .. . .. . . .. . . 23
Lime and fertilizers .. .. .. .. .. .. 11
Sugars .. .. .. .. .. .. .. o 6
Miscellancous .. .. .. .. .. .. . 11

. .. .. .s 436

Total .. ..

Work of the Experiment Stations.

Reports prepared by the Chemists in charge of the three stations will be found

in the following  pages, together with a summary of the year’s work in seedling
propagation by the Plant Breeder.
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SEEDLING PROPAGATION.

E. J. R. Barxg, Caxnre BREEDER.

The cross pollination work was again carried out at the Northern Sugar Experiment
tation, South Johnstone, and at the Freshwater Sub-station, Cairns.

The weather conditions which prevailed during the past crossing season in the

South Johnstore and Freshwater districts were markedly different, and offered a striking
example of the susceptibility to environmental conditions of arrowing and fertility of
‘arrows. At South Johnstone the rainfall was above the average, the percentage of
arrowing greater than is usually experienced, and the amount of wviable pollen high.
These conditions were also reflected in the secd germinations, which were higher per arrow
than in any previous year. The rainfall in the ¥reshwater district, previous to and during
the cross pollination period, was low; the degree of arrowing was 45 per cent. of that
of the previous season, and the pollen was often malformed and of low fertility. The 8.
officinarum varieties were affected to a greater extent than was the case with canes of

S. spontaneum blood, and this was als¢ true in regard to the setting of fertile seed.

The number of trial marriages offected this year amounted to seventy-two, and

these are set out in the table hereunder :—

Crosses carried out during the Breeding Season, 1938-—South Johnstone and Freshwater:

TFemale, Male.
~ Badila .. .. .. .. .. .. ! Glagah (8. spontuneum), 3.C.12 (4), S. robustum, L.K. 28, P.O.J.
2878, P.O.J. 2040
N.G. 16 .. . .. .. s 'rob(:;tif)um, 5.C.0 12 (4), Q. 813, H.Q. 409, P.O.J. 2878, P.O.J.
N.G. 24 R <) g (4), Q. 813
P.O.J. 213 .. - .. . oI WL4, HL 1541
P.OJ. 2364 .. .~ . ‘. L LP.OWL 2878, PO, 2940, H.Q. 409, D. 1133
P.OJ. 2722 .. . . .. o BEwa 371, HLQ. 409, WL 4, 5.0 12 (4), H. 1541, P.OJ. 2940
P.0.J. 2725 .. . . .. L URC 12 (4), SOWL 499, 8. 3, Co. 281, SAL 2, 8. 1420, DL 1135
P.OJ. 2878 .. .. . L PO 2940, 8.C. 12 (4), S L, SAJL 2¢, S 3, 8L Ge, S 88,
0. 1135, . 2265, S.W. 499, W. 4, M. 189, Ewa 371, H.Q 409
Co. 281 L BK. 28
U.D. 1 .. . . .. .. E.K. 28
U.D. 110 .. .. .. ‘ .. o84 e
Zwinga .. Ve .. .. o8 e, 8L 3e
S.J. 14a N F RO E RS
U.D. 75 . .. .. ‘s L8 3381
ST 4 . .. o . LS. 12 (4), PLOVT. 2040
S.J. 4o i Vs <o .. .. | 28 N.GL 251
M 189 e sz
8.4, 146D, S.J. 1720, 8.J. 188p, i5.J. 194D, | S.J. 2¢
S.J. 198D
Oramboo . .. .. . Lo 8.C 12 (4), Q. 813
H.Q. 409 .. .. .. .. L8 12 ()
S.J. 182D .. .. .. .. L HLQ. 409
B. 208 .. .. .. .. .. [8.C. 12 (4)
B. Cheribonn .. .. .. Lo L ISG 12 (4)
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Seedling Propagation—continued.

Selections from 1932 Crossings.

The following table gives the percentages of seedlings selected from the different
trial marriages :—

Parents. Selected. Average Brix.
? 3 Per cent. Per cent.

Badila x D. 1135 .. . .. . .. .. . .. .. Nil 17-8
Badila x 8.C.12(4) .. .. .. .. ... .. 18 21-6
Badila X Q. 813 .. .. .. .. .. .. .. .. .. 8-0 21-8
Badila x H.Q. 409 .. .. .. .. .. .. . .. 0-05 20-1
Badila x Kassoer .. .. .. .. .. .. .. .. 30:0 *

Badila x S. robustum .. .. .. .. .. .. .. .. 14-0 *

Badila x P.O.J. 2878 .. .. .. .. .. .. .. .. 31 21-1
Badila x P.O.J. 2940 .. . . .. .. .. .. .. 0-02 20-2
Badila x W.4 .. .. .. .. .. .. .. .. .. Nil 187
N.G. 16 x D. 1135 .. . .. .. .. .. .. o Nil 18-1
N.G. 16 x 8.C. 12 (4) .. .. .. .. .. . .. .. 0-03 21-0
N.G. 16 x W.4 ., .. .. .. .. .. .. .. .. Nil 186
N.G. 16 x Ewa 371 .. . .. .. .. .. .. .. 0-01 20-2
N.G. 16 x H.Q. 409 .. .. .. .. . .. .. o 0-08 20-9
N.G. 16 x Q. 813 .. .. .. .. . .. .. .. .. 2-5 21-6
N.G. 16 x P.O.J. 2878 .. . .. .. .. .. .. - 20 21-1
N.G. 16 x P.O.J. 2940 .. .. .. .. .. .. N .. 0-02 20-2
N.G. 24 x §.C. 12 (4) . 21 221
N.G. 24 x W. 4 ., .. .. . .. . .. .. .. 0-2 20-4
N.G. 24 X Ewa 371 .. .. .. .. . .. . .. Nil 189
N.G. 24 X R.P. 8 .. .. .. .. .. .. .o .. .. Nil 19-5
N.G. 24 x 8.J.3 .. .. .. .. .. . .. .. .. Nil 21-6
P.0J. 213 X H.Q. 409 .. .. .. .. .. .. .. .. 0-01 21-2
P.0.J. 213 x D. 1135 .. .. . .. .. . .. .. Nil 20-0
P.0.J. 2364 X Badila . . .. .. .. .. .. o 1-2 19-9
P.0.J. 2364 x D. 1135 .. .. .. .. ‘e .. .. Nil 17-8
P.0.J. 2364 x H.Q. 409 .. .. .. .. .. .. .. .. 52 20-8
P.0.J. 2364 x S.J. 4 .. .. .. .. .. .. .. .. Nil 16-7
P.0.J. 2722 x 8.C. 12 (4) .. .. .. .. .. . .. 0-07 20-2
P.0.J. 2878 x P.0.J. 2940 .. .. .. .. .. . .. 25-0 21-7
P.0.J. 2878 x S.C. 12 (4) .. .. .. .. .. N .. 4-2 21-9
P.0.J. 2878 x S8.J. 102¢ .. .. A o .. .. . 2:0 217
P.0.J. 2878 x S.J. 320 .. .. .. .. .. .. .. .. 0-05 209
Co. 227 x S8.C. 12 (4) .. .. .. .. o o . .. 0-2 20-5
Co. 227 x D. 1135 .. .. .. .. .. .. . .. Nil 18-8
B. Cheribon X S.C. 12 (4) .. .. .. .. .. .. .. 15 20-2
B. Cheribon x Ewa 371 ,. .. .. .. .. N .. .. Nil 18-6
B. Cheribon x S.J. 298D .. .. .. .. .. . .. 2:0 20-0
B. Cheribon X S. robustum . .. .. .. .. .. .. 40 *

* Breeding purposes only,
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Seedling Propagation—continued.

Parents. Selected. Average Brix.
Per cent. Per cent.
Ubs x S.C. 12 (4) Nil +18-2
R.P: 6 x 8.C. 12 (4) 2-0 21-8
R.P.6 x SJ.1p .. 2:0 217
M.Q. 1 X S.C. 12 (4) Nil 180
‘M.Q. 1 x P.0.J. 2878 Nil 17-2
7T R. 428 x Badila 2:6 218
P.0.J. 2725 X H.Q. 409 .. 2-0 21-2
Oramboo x S.C. 12 (4) | 2:5 | 22-1
Oramboo % Q. 813 | 52 1 219
Oramboo X H.Q. 409 . ‘: 190 ; 232
Oramboo X Kassoer } 24 % 21-2

T Runts.

Second Selections of 1931 Seedlings.

The second-year selections of the 1931 seedlings were carried out during the months
of June, July, and August, and thirty-seven canes were chosen.
June and July comprised chiefly juice analysis, while in August juice analysis, weight of
stools, disease-resistance, and general habits were studied.

The results of the selected seedlings are set out below :—

The Oramboo x H.Q. 409 progeny gave the most outstanding juice-quality results,
and in one instance a c.c.s. of 22-8 per cent. was obtained.

The examinations during

Seedling. Parents. C.C.8. Weight per Stecl.

) Per cent. Lb.
Ip .. .. P.O.J.2040 x 8.C. 12 (4).. 145 36
20 .. ..|P.0.J.2040 x S.C. 12 (4).. 14-2 37
3p .. ..|P.0.J. 2940 x S.C. 12 (4).. 148 34
.. .. |P.0J. 2040 x S.C. 12 (4).. 152 32
50 .. .. |P.0.J.2878 x S.C. 12 (4).. 151 29
6o .. ..|P.0.J.2878 x S.C. 12 (4).. By 14:9 32
7> .. .. |P.0.J.2878 x S.C. 12 (4).. ‘ 154 28
8 .. ..|P.0J. 2878 x S.C. 12 (4).. 14-3 i 29
9 .. ..|P.0.J. 2878 x S.C. 12 (4).. ! 145 | 27

; t

100 .. ..|P.0.J.2878 x S.C.12 (4).. ‘ 41| 34
1o .. ..|P.0J. 2878 x 8.C. 12 (4).. 15:2 28
120 .. ..|P.0.J. 2878 x S.0. 12 (4). . 13-8 38
130 .. .. |P.0.J.2878 x S.0. 12 (4).. 145 29
4p ..  ..|P.0.J.2878 x S.C. 12 (4).. 14-8 26
150 .. .. |N.G.24 x S.C.12(4) 15-9 34
160 .. .. |N.G.15 x S.C. 12 (4) 168 26
170 .. .. N.G.15 x S.C.12(4) 167 28
180 .. ..|N.G.15 x Q. 813 .. 162 23
190 .. ..|N.G.15 % Q.813 .. 16-4 22
200 .. ..|N.G.15 x Q813 .. | 157 28
2Ip .. .. |N.G.15 x Q. 813 .. | 159 26
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Seedling Propagation—continned.

Seedling. Parents. - " [SXOR:H . Weight per Stool.

E Per cent. Lb.
22p .. o NUGLUIS 2 QU813 L. . : 16-2 - 24
23D .. LINGGLT5 ¢ QL8ES L. 1 15-8 24
24p .. LISJ 4 X RPOG L .. .. .. . BN ' 147 31
25D L. .. | Oramboo = TOK. 28 ! 14-5 26
20 . . |Oremboo « EE.28 . .. . . 157 22
270 L. .. | Oramboo x LK. 28 5 154 28
28D L. .. | Oramboo LK. 28 | 156 i 24
20 . Ommhoo x BEK.25 . . ... | wro 2
30 . .. Oramboo » S.C. 12 (4) . ; 16-2 31
31n L. .. [ Oramboo > S.C. 12 (4) . ; 16-0 25
3290 .. .. Oramboo ¥ 8.C. 12 (4) - 16-2 23
33n .. .. | Oramboo » S.C. 12 (4) .. . . A . . ‘ 15:7 31
34p L. .. | Oramboo » S.C. 12 (4) ! 15-8 28
35D L .. | Oramboo » S.C. 12 (4) 1 15-8 26
360 .. .. Oramboo ¥ S.C.12(4) .. .. .. ... { 163 25
37 L. .. \ Oramhoo >S.C‘ 12 (4) . ‘| 15-9 31

Second Nobilization of S. spontaneum and S. robustum.

The second nobilization of 8. spontaneum and 8. robustum with our standard
varicty (Badila) has yielded a number of vigorous and large-stooling canes. The sucrose
content is rather disappointing, but it is hoped that the third nobilization, which has
been carried out this year, will considerably increase this factor.

Inter-generic Crosses.
No further inter-generic crosses have heen carried out, as the only available species
of Erianthus has produced all low-vigour progeny when ocrossed with — Seccharum
spontanewm and  Saccharum officinarum.

Seedling Work at Mackay and Bundabers.
Of the 5,000 seedlings grown at Mackay during the 1932 season, 97 were selected.
The most outstanding canes were progeny from the following crosses :—P.0.J. 2878 x S.C.
12 (4), N.G. 24 x S.C. 12 (4), N.G. 24 x Ewa 371, Pompey x D. 1135, and N.G. 16 x
P.0.J. 2878.
A second sclection of the 1930 and 1931 seedlings resulted in 22 being chosen.
Thev were chiefly combinations of P.O.J. 2878 and S.C. 12 (4).

This year 5,000 to 6,000 seedlings are being planted in the field, and these will
include a number with S. robustum and S. spontanewm blood.

On account of the prolonged drought, the first selection of the 1930 and 1931
seedlings was made at Bundaberg this year, and 35 were retained. The most promising
comhinations were Oramboo x S.C. 12 (4), N.G. 24 x R.P. 6, and S.J. 4 x S.C. 12 (4).

Of the 3,060 seedlings grown during 1932, 490 were selected, representing 16 per
cent. of the total grown. This high percentage of selected secedlings is due more to the
poor qualities of the standard canes of this district than to exceptional seedlings. All
selections are based on sucrose content, weight of stools, and general habits ; the standard
used for comparison is the variety D. 1135. The crosses yielding the bhest canes in the
1932 propagations were P.O.J. 2878 x H.Q. 409, P.O.J. 2875 x H.Q. 409, N.G. 16 x Q. 813,
and Pompey x D. 1135.

During the present year 4,000 seedlings will be planted out, and new combinations
comprise matings with S. spontaneum, S. sinense, and §. officinarum.
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Weight per Stool.

"NORTHERN SUGAR EXPERIMENT STATION, SOUTH JOHNSTONE.

Iﬁ Mr. E. J. R. Barxg, CaemisT N CHARGE.
2 METEOROLOGICAL.
3 The season of growth of the 1932-33 sugar-cane crop was slightly more favourable
26 than that for the preceding year. An abundance of rain was available during the carly
22 planting period of March to June., which permitted of cxcellent germinations.  Although
98 the months of September, October, and November received less than their average rainfall,
2 yet there was sufficient moisture in the soil to sustain rapid growth. The precipitation
during the period December, 1932, to February, 1933, was normal, and the crop responded
22 to the rains and high temperatures. The season’s rainfall, although below that of the
31 preceding year, was more evenly distributed, and the gradual yearly increase of tonnage
%5 of cane per acre has been maintained.
23
a1 The following are the rainfall records taken at this Station since the year 1910 :—
28 Year. Rainfall in inches. Year. Rainfall in inches,
o 1919 .. .. .o 9761 1927 .. .. oo 13811
1920 .. . Lo 12302 1928 .. .. oo 11863
% 1921 .. .. L. 20252 920 .. L. . 12083
31 1922 .. .. ..o 10714 1930 .. .. R F: ¥ R 2
B 1923 .. . . 8478 1931 .. . oo 18726
1924 .. . .. 146°71 1932 .. .. oo 13876
» standard 1925 .. .. .. 11894 1933 (9 months) o 1A
‘he sucrose 1926 .. .. .. 7750

which has

Abstract of Meteorological Observations made at the Northern Sugar Experiment Station, South Johnstoue,
from the 1st September, 1932, to 81st August, 1933--Covering Period of Growth of Experiment Canes.

T : (
A :.j

ble species

Saccharum

2
=
ot
=
g
<

ir,9a.m,

x
=
7

Month,

1920-1932.
Lowest Shade Minimum

Mean Shade Miniinum,

¢ selected.
378 x S.C.
N.G. 16 x

Number of Wet Days.
Average Rainfall, 13 Years,
Lowest Shade Maximum
Mean Shade Maximum
Highest Shade Minimum,

Rainfall in Inches.

|

N ) ! | ' i
September, 1932 | 1-55 1 9 319 1 920 | TT5 | 838 668 | 502 BSK 480 575 250 738 760

i ! |
October, 1932.. | 1-03 T 0350 {1020 | S£8 | 908 | TS | AT0 638 i 555 62:5 0 270 S1-3 672

12 chosen. 5 |
7208 1 B6S 67 350 659 23:5 769 SN2

|
November, 1932 1 2.06 | 14 | 430 | 96-0 ‘ 860 1 907
. December, 1932 | 20-92 | 18 | 11-31 [ 102:5 | 34-0 | 942 | 76:0 | 652 © 704 | 640 691 238 828 79.]
these will | -
January, 1933 6:25 | 11 {20-23 | 945 | 90-0 1 92:2 1 765 | 685 | 7221 6700 708 2000 s34 756
and 19031 February, 1933 |389-58 | 20 |21:30 94~5| 750 | 881 | 750 ()’3~U‘ LY §6LS 706 162 SL0 0 s
promising March, 1933 .. |11-76 | 14 | 26-56 ‘ 935 | 855 8{)-7 755 | 635 Tl 625 680 183 814 s2ey
: s !
C.o12 ). April, 1933 .. 12457 | 24 (1443 | 940 | 780 | 851 | 735 | 625 | 693 510 681 158 767 ue3
1g 16 per May, 1938 .. | 778 | 17 | 10-33 875 | TT5 | 824 | 690 56:5 , 634 | 541 611 190 736 3.9
re to the 602 443." ) 15 4
2| 4430 582 156 684 820
ngs. Al ‘ |

July, 1933 .. | 360 | 16 | 3:79 | 84:0 4 720 7-8 458 | 580 171 699, 825

: standard
s in the
x Q. 813,

O

August, 1933 .. | 735 | 22 | 330 | 850 | 705 | 76 44-3 | 59-3 139 | 690 851

Year .. |134:53 1192 |129-24

|
)
|
|
|
1
|
i
|
!
June, 1933 .. | 808 |20 | 700 | 837 | 706 7555 695 | 46
|
|

abinations

* Average.
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Work of the Northern Sugar Experiment Station—continued.

Experiments Harvested during 1933.

1. Fertilizer experiment.—Amounts of nitrogen, phosphoric acid, and potash—

Second ratoon crop.

2. Fertilizer experiment.—Value of phosphates in different fertilizers and time of
application—Second ratoon crop.

3. Molasses and fertilizer experiment—First ratoon crop.
4. Varietal and fertility irial—First ratoon crop.

5. Varietal and fertility trial.—Plant crop.
6

. Optimum growth rate experiment.—First ratoon crop.

FERTILIZER EXPERIMENT—AMOUNTS OF NITROGEN, PHOSPHORIC ACID, AND
POTASH (Second Ratoon Crop).

Plan and Yields.

4
i | i ' ' Block.—B4.
N 2P 3K | PNPBK| NPSK | N2PK ON2PSK NPK | .. pog,
{ | i H
361 | 402 . 889 | 87 47 | 394 | poege] September, 1933.
] . |
t i Age of Crop.—12 months.
N2P2K| NPK |2NQ K 2NP2K 2N2P2K NP2K o
| 1 System of Replication.—Four
352 | 328 44.9 406 | 411 | 338 randomised blocks.
) |
- Plots.—0-049 acre.
2N2P2K N2PK | NPK | NP3K |2N2P K | 2N 2P 3K
39.8 t 33.6 | 33.4 35.8 4.6 40.8 N
1L - : :
NP2 |2NPS3K| 2NPK N2P2K‘N2P3KiNP2K
| TREATMENT.
39.0 35.5 36.7 36.6 88.7 34.4 »
| Fertalizer —
| N—200 1b. sulphate of
N2 K| NPK |2N2P2K 2N2PS3K|2NP 3K 2NP 2K ammonis, per acre.
40.2 31.0 | 39.6 423 | 3.3 38.4 9N—400 1b. sulphate of
IIL . | ’ - ammonia per acre.
NP3K |N2PSK |NP2K  N2PK 3NPK  N2P2K P—300 1b. superphos-
348 | 36.0 328 | 375 36.3 37.2 phate per acre.
JI \ 2P—600 1b. superphos-
NPSK ONP2K 2NPK 2N2PK izmpax 2N P 3K phate per acre.
| { { K—100 1b. muriate of
336 | 374 69 M4 B2 w7 potash per acre.
i ] i
1v. z ] ‘ 2K—200 1b. muriate of
NPK )2N2P2K N2P2K [ N2PK | NP2K | N2P 8K potash per acre.
355 | 399 34.0 ' .2 | 360 39.6 8K—300 Ib. muriate of
! i | potash per acre.

PREPARATION OF LAND.

Plant Crop.—A good crop of Mauritius Bean was ploughed under in May, and,
after decomposition of organic matter, the land was ploughed and harrowed twice. Cane was
planted in August, 1930.

Ratoon Crops.—All plots were ratouned by ploughing away from cane and centres
broken with a skeleton plough to a depth of 12 inches.
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Work of the Northern Sugar Experiment Station—continued.

Analysis of Variance.

|
i

| Degrees ot | Sum of ‘ Mo | Mali Log,
Due to ChmRr O oame | dm | adll
5 i — i e | —— -
- Blocks : 1 3 ‘g 1218 | 406 |
Nitrogen (N) . 5 1 l 255.30 ‘ 255.30 2.7712
; ‘ | é
Phosphate (P) .. e . ‘ 1 i 104.14 | 104.14 ] 2.3227
Potash (K) N 9 ‘ 357 IR 0.2012
X | |
Interactions— | ! |
Nitrogen and Phosphate 1 01 “ 5.01 i 0.8057
Nitrogen and Potash 2 6.26 i 3.13 0.5705
Phosphate and Potash 2 | 314 | 1.57 0.2255
Nitrogen, Phosphate, and Potash > 1335 | 6.68 0.9496
Errors 33 97.76 1 2.96 0.5426
|
Total 47 500.71 ‘
Crop Yields.
Sualphate of Ammonia. Superphosphate. Muriate of Potash,
Treatment. e - - - ——
200 Ib. 400 Ib. | 300 Ib. ] 600 1b. 100 1b. 200 1b. : 300 1b.
e N — )
Cane—Tons per acre 35.18 39.74 85.97 ‘ 3891 |, 87.25 37.24 l 37.82
|
Cane—Percentage of mean i | ’
yield 93.8 106.2 96.1 I 103.9 ’ 99.5 99.5 ‘. 101.0
1 lf
C.C.S. in Cane—Per cent. 15.60 15.39 15.57 { 15.42 | 1545 15.49 ; 15.55
C.C.S.—Tons per acre 5.48 6.11 | 5.60 “ 6.00 5.75 577 | 5.88
| | ; | -
Standard Error 0.94 per cent. | 0.94 per cent. ‘ 1.15 per cent.
1 i

Summary of Crop Yields—Plant, First, and Second Ratoon Crops.

Plant Crop. | First Ratoon Crop. Second Ratoon Cr:p,
Plots I'QC(‘/i\'iIlg—t [ _, T - u“_‘r‘“ o [ T
| Cane C.CS. (€3 ‘o ¢.C8 C; | Cc.Cs.
per acre, c.es per acre. i per ‘?(,ele i G058, { per acre. peraancere [ ¢.es. per acre,
i ! |
gE—— I - | | i A [ p————
- | |
Tons. Per Tons. E Tons. | Per l Tous. i Tons. i Per | Tonsg
cent. cent. i | cent.
200 1b. sulphate of ammonia 48.29 16.3 7.88 36.40. 17.0 6.19 35.13 | 15.60 | 5.48
400 1b. sulphate of ammonia 49.15 16.3 3.01 40.13 16.8 ; 6.74 39.74 [ 15.39 | 6.11
| i
300 1b. superphosphate 47.48 16.4 7.717 36.67 | 16.9 6.20 35.97 | 1557 | 5.60
i |
600 Ib. superphosphate 49.96 16.3 8.12 39.85  16.9 6.73 | 38.91 | 15.42 i 6.00
| i | | L )
. 1 | a
100 1b. muriate of potash 48.42 | 16.3 7.87 | 37.73 16.9 6.38 37.25 | 1545 5.75
| | | |
200 Ib. muriate of potash .. | 48.83 16.3 7.94 | 38.38 16.9 6.49 | 37.24 | 1540 | 5.7
300 1b. muriate of potash .. ¥ 48.92 1‘ 16.4 8.01 38.68 17.4 6.58 \ 37.82 15.55 5.88
| I
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Work of the Northern Sugar Experiment Station—continued.

DISCUSSION AND CONCLUSIONS.

This experiment has continued through the plant, first, and second ratoon crops.
and is now complete. Tt has yielded very valuable information with respect to the
plant-food  requirements of crops grown on the acid alluvial soil of the area. These
may be summarised as follows :—

Nitrogen.—Following a good green manure crop, the plant cane showed no
appreciable response to added sulphate of ammonia. Ior the succeeding ratoons, however,
deficiencies in this plant-food ave evident, and the 400 Ih. dressing was very definitely
superior to the 200 1b. application. The sulphate of ammonia had a slight depressing
influence on the c.cs, equal to approximately -2 unit.

Phosphate—For all three crops, the 600 lh. application produced an increase in

vield of approximately 3 tons of cane per acre over those areas receiving only 300 Ib.

per acre.

Potash.-—The influence of added potash on crop vield has been slight for all crops.
Tn no erase was the increase equal to 1 ton of cane per acre, and it may be concluded
that 100 Ib. per acve was sufficient to cnable the =oil to supply the full requirements of
the crop. A small, though definite, influence of potash on the c.cs. of the crop was
detected. which i« in  accordance with previous findings. Where potash is entirely
climinated from fertilizer mixtures emploved on soils of this type, the influence is even
greater, and may amount to 0.5 unit, particularly with crops harvested ecarly in the
season. In other words, added potash hastens maturity.

Conclusions.—It may he concluded from this trial that an economic dressing per
acre would consist of-—
600 Ib. superphosphate
100 1h. potash
per acre, mixed and applied in the drill with the cane plants, or as a ratooning mixture.
Sulphate of ammonia should then be applied as follows (—

(1) Plant Cane.—L'ollowing a green manure crop, none required. Following a
bare fallow, probably 200 to 300 lb. per acre.

(2) Ratoon Cane.—At least 400 Ib. per acre, applied in two dressings, at
intervals of four weeks. The first dressing should be applied immediately
following ratooning.

This manure should always be applied early so as to obviate delayed maturity.
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Work of the Northern Sugar Experiment Station— continued.

FERTILIZER TRIAL—-VALUE OF PHOSPHATES IN DIFFERENT FERTILIZERS AND
TIME OF APPLICATION (Second Ratoon Crop).

Plan and Vields.

Block.—Al.

NPs K NPmK NPhK NPs K NPs K
Early Early Early Late Early Variety.—Badila.

43.6 39.9 . 337 32.5 36.2 Huarvesied —August, 1033,

NPmK | NPhK NPhK NPbK N Ph K
Early Early Late Late Late
42.8 33.9 30.8 30.9 32.3

Age of Crop-—12 months.

Nystem, of  Replication—Five van
domised blocks.

Plots —0-065 acre.

NP K NPsK | NPmK | NPsK | NPmX

Late Late Early Early Early
TREATMENT.
40.0 31.5 32.3 38.1 32.7
o B (1.) Fertilizer—
NPmK | NPsK | NPsK | NPhK | BPHK Ps—400 Ib. superphosphate per
, acre,
Late Early Late Early Early )
Pb—467 Ib. basic-superphosphate
38.8 36.2 31.3 32.7 33.7

containing P,0;, equivalent of

B ) 400 1b..superphosphate per acre.
NPbK NPbK NPsK | NPmK NPs K ’

Pm—177 1b. monammonium phos-
Early Late Early Early Late

42.7 33.1 34.8 34.8 30.8

phate, containing P,0;, equiva-
lent of 400 1b. superphosphate

NPsK NPmK | NPmK | NPmK | NPm K

per acre.

(2.) Teme of Application—

L Lat Late Late O R ) .
Late ate ate Early—In furrow at time of ratooning.
40.4 36.2 82.1 38.1 34.4 N , .
Late—Two months after ratooning.
Blocks I. Ii. IT1. Iv. V.

PREPARATION OF LAND.
Plant Crop.—A heavy crop of Mauriting Bean was ploughed under in March, and,
after decomposition of organic matter, the land was ploughed and harrowed twice.  Cane

was planted in May, 1930.

Ratoon Crops.— The plots were ratooned by ploughing away from canc and centres
broken with skeleton plough to a depth of 12 inches.

Analysis of Variance.

Due to— | ]ﬁg&tﬁiﬁﬁ ‘ ;ﬁ]{l?ﬁ | Mean Square, ; (I‘Iﬁil‘f;;:ﬁi%
Blocks . .. .. . o . e ! 4 i 303-05 ‘ 7576
Quality of phosphate .. . .. . €3 2 ‘ 7-34 i 367 i 0-6501
Time of application .. .. .. T .. . i i 37-86 |‘ 37-86 18170
i 284 5219

Errors .. e .. .. . . 2t 22 r 62:56

Total AU o } 29 L410-81
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Work of the Northern Sugar Experiment Station—continued.

Crop Yields.

Form of Phosphate. Time of Application.
— S RS [
e | Spssume el g o
B N [ | B
Cane, tons per acre .. .. .. ..l 3504 i 3438 | 3559 3618 3388
Cane, percentage of mean yield .. scs 100-1 | 982 1 101-7 103-2 | 96-8
|
o . | |
C.C.8. in cane, per cent. .. .. .. 160 I 16-0 f 15.9 15.9 ¢ 16.0
C.C.S., tons per acre L 5.61 ‘ 5.50 \ 5.66 5.74 5.42
! ( -
Standard Xrror .. .. .. 1-52 per cent. 1:24 per cent.

Summary of Crop Yields-—Plant, First, and Second Ratoons.

? Plant Crop. First Ratoon Crop. Second Ratoon Crop.
Treatment. : [ ‘ e : .
Cane C.0.8. C.es Cane C.C.8 C.C8. | Cane i GOS8, ' s
per Acre, | in Cane, | per Acre. \ per Acre, | in Cane. | per Acre. | per Acre. ‘ in Cane. per Au
S - i S O SO | DIV A SO

cent. i cent. | | cent.

i
Superphosphate. . 46.16 16-12 | 7.44 ‘31.’78 162 1 5.1 35.04 ‘ 16-0 5.61

46.41 | 1613 | 749 | 3158 | 163 | 514 | 34.39

Basie superphosphate .. 160 | 5.50
Monamunonium  phos-

|
|
%
| | ‘ ‘
Phosphate as-— 1 Tons. Per | Tons. Tons. Per Tons. | Tons. Per Tons.
|
\
|
f
phate ‘

I
| !
4693 | 1612 | 745 | 3246 | 163 | 599 | 3558 | 159 566

Fertilizer applind-—

Early 46.67 16-19 159 . 574

7.36 . 3114 16-2 5.04 33.88 160 542

Late 45.86 16-05

DISCUSSION.
Form of Phosphate—The results for the second ratoon crop follow those of the
previous crops very closely. When applied in equivalent amounts, all three forms are of

equal value. Since superphosphate is the most economical manure, its use iz recommended.

In the latest yields there is a suggestion that monammonium phosphate is slightly

superior to the other forms. but the difference in vields is not significant.

Time of Application.—From the second ratoon yields it is seen that early
application of manures becomes increasingly important with successive crops. The vield

differences to date are as follows :—

Plant cane .. .. .. .. .. .. .. 081 tons
First ratoons .. .. .. .. .. .. .. 156 tons
Second ratoons .. .. .. .. .. .. 2-25 tons

It is pleasing to note that growers are rapidly appreciating the necessity for early

manuring if the best results are to be obtained.
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Work of the Northern Sugar Experiment Station—continued.

MOLASSES AND FERTILIZER EXPERIMENT (First Ratoon Crop).
Plan and Yields.

Fertilizer Check Molasses Block.—A3.
40.13 31.50 : 40.20 Variety—Badila.
Check | Molasses -E;;ilizer Harvested.—September, 1933.
29.70 39.50 43.10 Age of Crop.—12 months.
Molasses ’ Fertilii;;M \ Check Sustem of Replication—3 x 3 Latin square.
43.75 44.75 29.38 Plots.—One-tenth acre.
TREATMENTS.

Plant Crop.
Molasses.—Ten tons per acre applied broadcast and allowed to decompose before
planting.

Fertilizer—The following fertilizer equivalent in plant-food content to 10 tons of
molasses —

1,010 Ib. sulphate of ammonia per acre ;
165 1b. superphosphate per acre ;
860 1b. sulphate of potash per acre.
The superphosphate, sulphate of potash, and one-third of the sulphate
of ammonia were applied broadcast before planting. The remainder of the

sulphate of ammonia was applied in two equal dressings after the crop had
been planted, at intervals of six weeks.

Check.—No treatment.
First Ratoon Crop.

No further applications of -molasses or fertilizer were made, and the cane was
ratooned in the usual manner.

Analysis of Variance,

Due o et | S | M| e
- | I
Rows .. .. .. .. .. .. .. 2 7-55 | 378 i
Columns .. .. .. .. .. .. .. 2 1-66 {‘ 0-83 “
Treatments .. .. .. .. .. .. .. 2 27774 | 138-87 { 24670
Errors .. .. .. .. .. .. . 2 1475 7-3% 1 0-9994
|
Total .. .. .. .. .. 1 8 30170 |
Crop Yields.
— Check. 10 tons Molasses | 4 TTEE SR
ber acre. per acre.
Cane, tons per acre .. .. .. . .. .. 30.19 41.15 42:66
Cane, percentage of mean yield .. .. .. .. 795 108-3 112-2
C.C.S. in cane, per cent. .. .. .. P8 " 15.6 15.3 15.3
C.C.8., tons per acre .. .. . .. .. 4.71 6.30 6.53

|
1

Standard Error . . .. .. .. . 4.18 per cent.
|
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Work of the Northern Sugar Experiment Station—oontinued. " 'k of

Summary of Crop Yields—Plant and First Ratoon Crops.

Plant Crop. First Ratoon Crop.
e
R : 1‘ Tertilizer | | _Fertilizer -
! 10 Tons Equivalent . 10 Tons | Egquivalent p
Cheek, 1 Molasses to 10 Tons Check. | Molasses to 10 tons 1 locks
| per Acre, Molasses | per Acre. Molasses
I per Acre, per Aere. i
! | | tity
R - S | [ = | —
1 | .
Cano, bons per acre .| 843 | 4127 | 3880 3019 | 4115 | 42.66 Quantity
| . | |
e | | 4 : .
(,C.8. in cane per cent. .. 3 s .. 16.0 j 15.3 15.6 15.6 i 153 . 158 : eties
LS., tons per acre N Y ] 6.32 5.97 471 | 630 | 653 iate v
S - — - ractio
DISCUSSION. ' - Quan
An application of 10 tons of molasses per acre prior to planting showed an increase ' Quan

of almost 13 tons of cane per acre on the plant crop; with no further treatment, the
fiest ratoon yield from the molasses plots was 11 tons of cane in advance of the non-
treated area. The 10-fon molasses application has, therefore, resulted in an increased
vield per acre of 24 tons of cane, over two crops. The experiment will be carried
through the wecond ratoons to determine the full residual effect of the molasses.

Quan

Quan

1t should be pointed out also that the molasses has exhibited a marked mellowing
effect on this heavy alluvial soil, and there is no doubt that the utilization of this
by-product as a fertilizer provides one of the soundest and most highly economical means
of its disposal. It is pleasing to note, also, that farmers are rapidly appreciating its
value in this regard.

The yield from the fertilizer plots was slightly in advance of that from the molasses,
on the first ratoons, but the difference is not significant.

VARIETAL AND FERTILITY TRIAL (First Ratoon Crop).
Plan and Yields.

Block—1B2. gone
| ] ’ Varieties—Badila and P.0.J. b e, perce
Badila | POJ 2878 | POJ 2878 | POJ 2878 | Badila | Badila 2878, mean yiel
SPKs | NePKs ' NOPKm| S8PKm = 2PKm | N2PKm | Harvested.—Junc, 1933, n o
! | |
30.8 439 = 433 37 1 265 822 Age of Crop.—11 months. -
. or
‘1 e e — - e ;-———————— System  of  Replication.—1Two
Badila | POJ 2878  Badila |POJ2878 Badila po3 2878 randomised blocks. : .
| Plots.—0-0975 acre. grncard
2P Ks 2PKm . N2P Km | N 3P Ks \ N 8P Km ’ 3P Km .
28.8 35.8 | 31.8 42.5 { 38.6 \\ 38.9 TREATMENT.
e | B B DU Fertilizer.—
POJ 2878 | Badila : POT 2878 BRadila  POJ 2878 | Badila N—200 Ib. sulphate of
‘ ' | | . H oo -
N 2P Km | N3P Ks ‘ 2P Ks N2PKs N2PKs K6 2PXKs aminonla per acre :
i ! | 2P—600 1b. superphosphate
42.2 318 | 322 30.0 876 | 212 per acre
|
D "ﬂ‘f B B snant 8P—900 lb. superphosphate
Badila Badila {‘ POJ 2878 t POJ 2878  Badila | POJ 2878 per acre ;
N3PKm| 3PKm & 8PKs | 2PKm 8PKs @ N3PKs Km—150 Ib. muriate of
\ : potash per acre.;
36.8 293 i 36.6 33.2 311 43.1 Ks—156 ib. sulphate of Eicion
' potash per acre. 4 . .
Blocks I 1L, 3 LS. in ¢

PREPARATION OF LAND.

Plant Crop—A good crop of Mauritius Bean was ploughed under in May, and, after
decomposition of organic matter, the land was ploughed and harrowed twice. Cane was e, ton:
planted in July, 1931.

Ratoon Crop—The plots were ratconed by ploughing away from cane and centres
broken with skeleton plough to a depth of 12 inches.
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Analysis of Variance.

Work of the Northern Sugar Experiment Station-——continued.

Badila. : j; 1

Cate, tons per acre

Cane, tons per acre

(LS., tous per acre

C.C.8. in cane, per cent.

C.C.8., tons per acre ..

C.(\8. in cane, per cent.

1585 | 13.99
544 | 560 | 526

Plant Crop.
| 39.88 | 85.15

14.95

First Ratoon Crop.

38.92 | 83.45
| |
182 1 140
| |
i

5.14 ‘ 4.68

900 b, | Nil. | 20

i
|
— e —

88.90
14.88

|

35.99 | 88.07
~ 15.00 | 14.83
559 | 540 | 5.65 = 5.61 5.44

3238 | B
1875 | 140 | 138 | 1392 | 13.88
505 = 453 522 | 494 | 481

Due to— Quomet | pumar | Man | (l\,iii"bﬁiim,
Blocks 1 3‘ 0-92 0-92
Quantity of nitrogen (N) l 1 ‘ 17985 i 179-85 2:5951
Quantity of phosphate (P) 1 65-37 \ 65-37 20901
Vayieties 1 35343 35343 2-03385
Muriate v. sulphate of potash 1 477 4717 . 0-7812
Interactions—
Quantity of N and P 1 | 022 1 0-22
‘Quantity of N and varieties i 477 477
Quantity of P and varicties 1 i 0-92 i 092
Quantity of N and P and varieties 1 J‘ 367 367
Errors 14 } 3766 412 07074
|
Total 23 (67158
Crop Yields.
; .05 S;;)erpi,ospbate. Sulphate of Ammonia, Potash,
- L e | e s P ——
JE N P = e s S
Cane, tons per acre 31.24 38.92 33.45 ; 36.71 3234 | 3782 35.52 | 34.64
Cane, percentage of 1 ' ;
mean yield 891 1109 954 1 1046 922 1 1078 1013 987
C.CG8. In cane, per 14.6 13.2 14.0 ! 13.76 14.0 13.8 13.92 | 13.88
cent. | i |
C.C.8., tons per acre 4.56 5.14 468 . 5.05 458 522 494 48l
S i S S U SO SR
Standard Lrror .. 1.67 per cent.
Summary of Crop Yields-—Plant and First Ratoon Crops.
E superphosphate. i Sulphate Amiuonia. Potash,

0 1b,  Muriate.  Sulplate,

37.62 | 86.44
1490 14.93

82 85.52 | 34.64
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Work of the Northern Sugar Experiment Station—continued.

DISCUSSION AND CONCLUSIONS.

The canes on this experiment lodged badly late in the growing season, and as the
maturity tests indicated that the juice quality was deteriorating, the plots were harvested
at 11 months. The trial is now concluded, and the results may be summarised as
follows :—

P.0O.J. 2878 v. Badila.—On the plant crop, the Javan variety outyielded the standard
(Badila) b 57 tons, and on the first ratoons it showed an increase of 7-7 tons per acre.
In each case. however, the c.c.s. of Badila was markedly superior, and under these
conditions it is the preferable variety.

It should be stressed that P.0.J. 2878 cannot be considered as a serious rival
to Badila on the better northern lands: its increased growth vigour suggests that it may
be a valuable cane on the poorer lands with less favourable rainfall. Even under these
conditions, its susceptibility to Red Stripe (Toprot) disease is a serious drawback, and its
late-maturing characteristics may also be an objectionable feature. The secret of success
with this variety appears to lie in early planting. This eliminates to a great extent the
tendency for the production of ‘“suckers’ late in the season.

Superphosphate.—The results for the ratoon crop confirm those for the previous
year, and they show clearly that an application of 900 Ib. of superphosphate per acre
is highly economical on the acid alluvial soil of the area.

Sulphate of Ammonia.—Although the plant crop showed but slight response to
added nitrogen, the ratoon yield was markedly increased by an application of 200 Ib.
of sulphate of ammonia per acre. The increase (5'5 tons of cane) suggests that a much
heavier application would have been profitable. '

Muriate v. Sulphate of Potash.—The results for the ratoon crop confirm those of
the previous year. The apparent superiority of the muriate form is not significant,
and it must be concluded that equivalent amounts of the two forms are of equal value
for cane.

Differential Response between Varieties and Fertilizers—With the plant crop it was
suggested that Badila exhibits a greater response to heavier dressings of fertilizer than
does P.0.J. 2878. This was mnot confirmed by the ratoon yields.

VARIETAL AND FERTILITY TRIAL (Plant Crop).
Plan and Yields.

i Block.—Bl.
POJ 2878 | NG15 | POJ2878 | NG 15 Varieties.—Badila (N.G. 15) and P.0.J. 2878.
NP | 2N 2P °N P N 2P Harvested.—October, 1933.
t
) 34.2 \ 35.6 37.5 34.0 Age of Crop—13 months.
' __-;_ki';_ 08’ -‘--;;_1_5_- ;?0;:‘38_’78' System  of  Replication—Two  randomised
NG15 | POJ 2878 blocks.
WP | Nz NP AN 2P Plots.—0-146 acre.
35.8 35.1 1 30.2 41.2
POT 2878 NG 15 | POJ2878| NG 15
| | 1
NP | QNP  2N2P | NP TREATMENT.
34.6 332 . 88n " 31.8 Fertilizer —All plots received 150 lb. muriate
R o | of potash per acre.
1I T T A A
NG 15  POT2878 NG 15 ‘ POJ 2878 N—300 Ib. sulphate of ammonia per acre.
ON9P NP N 2P )l 2N P 2N—600 Ib. sulphate of ammonia per acre.
\ P—300 lb. superphosphate per acre.

35.5 340 | 327 | 39.2

2P—600 1b. superphosphate per acre.

PREPARATION OF LAND.

The previous stools were ploughed out in July, 1932. Land ploughed and harrowed three
times,  Planted August, 1932.

_):, satis
te sucl



Work of the Northern Sugar Experiment Station-—contiuued.

nd as the Analysis of Variance.

harvested

rarised as Due to—  Degrees of | Sumof | dean | Half Log,
Yreedom. | Squares. ‘\ Square. ‘\ {Mean Square).
S , SN R T
> standard Blocks 1 Coows | o0s 1
per acre. .V o 3 f
. . ; LR 471.9RQ | R
Wder these arleties .. . .. .. .. .. o 1 L 41-28 41-28 1-8602
Nitrogen (N) .. .. .. . .. . 1 L5663 5663 | 20183
i |
lous  rival Phosphate (P) .. .. .. .. .. .. 1 | 827 8:27 ; 1-0563
at it v 2 : ‘
at 1t may Errors B . o 11 1407 128 01234
nder these ‘ |
k, and its S i
of success Total .. .. .. 15, 12120 o
extent the e - L I N
> previous
> per acre
sponse  to Crop Yields.
»f 200 1b. TSNS - S U SV U —
it a much | Sulphate of Ammonia, Superphosphate,
- i P.0J. I I
E Badila. 089 - i
‘ ‘ i 300 1b. 600 1, 300 1. | 600 b,
1 those of [ PR ‘ : — . l s
significant, ; Cane, tons por acre e ' 33.60 |  36.81 33.33 37.09 3449 | 3593
qual value y ) ‘ ‘
Cane, percentage of mean yiold { 0954 1046 946 1054 980 102-0
. | | |
1t . c Y i i
op it was C.C.S. in cane, per cent. i 15.32 13.22 14.50 14.03 14.27 3 14.26
ilizer than C.C.8., tons per acre ‘ 5.15 4.87 l 4.83 5.20 492 | 512
\ ‘ |
Standard Error .. .. .. .. .. .. .. 114 per cent.
3.0, 2878 DISCUSSION.
In view of the unfavourable conditions which accompanied the plant cane in the
previous trial with these two varieties, the experiment was repeated. Once again P.0.J.
andomised 2878 outyielded Badila as regards cane per acre—this time by 3-2 tons. Again, also, the

c.c.s. of the Javan cane was 21 units below that of Badila. As was pointed out (p.
32), satisfactory returns with P.O.J. 2878 can be expected only where it is planted ecarly.

Late suckering was particularly pronounced in the plots of this trial.

The crop responses to nitrogen and phosphate on this experiment are very

~interesting, as they confirm those previously recorded {see Annual Report, 1930, p. 19)
b, muriate with a “plough out and replant.” The double dressing of sulphate of ammonia was
responsible for an imcrease of 3-76 tons of cane, while the heavier application of super-

er acre. . qees ; :
phosphate resulted in an additional 1-44 ton of cane over that from the single dressing.
& per acre. Following the fallow, phosphates are always productive of pronounced increases on this

cre. - soil type; apparently nitrogen deficiency is the important limiting factor with cane

acre. following cane.

The heavier applicati [ nitrogen s alsc Iversely i NCe e c.es, of
owed three The heavier application of nitrogen has also adversely influenced the c.cs, of

the crop.
c
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Work of the Northern Sugar Experiment Station—continued.

OPTIMUM GROWTH RATE EXPERIMENT—FIRST RATOONS.
Block.—E.

= >

Variety.—Badila.
Age of Crop.—12 months.
Harvested.—22nd August, 1933.

TREATMENT.
Fertilizer—The following monthly dressings were applied to both plots :—
20 Ib. muriate of potash per acre ;
50 Ib. superphosphate per acre ;

100 Ib. sulphate of ammonia per acre.

Irrigation.— 7
Winter—Two inches per acre per week in two applications. 1 YIEL!
Spring—Four inches per acre per week in two applications.
Summer—Six inches per acre per week in three applications.

Method of Ratooning.—The stools were cut to a width of 9 inches, and the ground
worked to a depth of 24 inches.

Crop Yields.

J— i Cane per acre. } C C.8. in Cane. | C.C.S. per acre.

1
1
Tons. i Per cent. ‘ Tons.
i
i
J

Barly Plant .. .. .. .. .. .. .. .. .. w530 | 157 11.82
Late Plant .. .. .. .. .. .. .. .. .. 71.72 158 11.33

Summary of Crop Yields.

I Plant Crop. First Ratoon Crop.

| e

o I Cane per | C.C.S.in C.0.8. per Cane per C.C8. in C.C.8. per
} acre. | Cane. acre. acre, Cane. acre.
B ' (S S E— S

l Tons. l Per cent. [ Tons. Tons. Per cent. Tons.

| ! {
Early Plant .. l 1439 159 | 22.88 75.30 157 11.82
Late Plant : 588 | 138 | 921 | 7L 158 | 1133

| i
DISCUSSION.

Following the removal of the plant cane, hoth plots were thoroughly cultivated to 24
inches, and favourable conditions of moisture and plant-food supply maintained, as far
as possible, throughout the growth of the ratoons.

Heavy yields were again experienced ; though there was a considerable reduction in
crop following the autumn plant, that following the spring plant showed a decided increase.
Both ratoon crops yielded at the rate of almost 1 ton of sugar per acre per month.




ots —

nd the ground

1 Cane. ! C.C.8. per acre.

ent, | Tons,

7 } 11.82
!

-8 | 1183

Ratoon Crop,

LS. in C.C.8. per
Cane. acre.

sr cent. Tons.
15-7 11.82
158 11.33

Itivated to 24
tained, as far

¢ reduction in
weided increase.
per month.

35

? Work of the Northern Sugar Experiment Station —continued.

1932, TO 31st OCTOBER, 1933.

Materials.
Sugar-cane for growers ..
Sugar-cane for Experiment Station ..
Sugar-cane for HExperiment Station (Refractometer)
Sugar-cane fibres
Coral lime
Agricultural lime
Burnt lime
Fertilizers
Waters
Soils

Total

JOHNSTONE—SEASON 1933.

Cane sent to mill .. .. .. .. .. -
Used for plants, scedling propagation, analysis, and show exhibits

Total

Nature of Crop—
Plant cane
First ratoon
Second ratoon
Third ratoons

Tonnages—
Badila plant
Badila first ratoons
Badila second ratoon
Badila third ratoon ..
Varieties

Acreage under cane
Tons per acre

DETAILS OF ANALYTICAL WORK PERFORMED AT THE LABORATORY OF THE
SUGAR EXPERIMENT STATION AT SOUTH JOHNSTONE, FROM 1st NOVEMBER,

Numper of

Analyses
164:
464

18,652

68

= w o

Lo
=
O

19,604

YIELD OF CANE HARVESTED FROM THE SUGAR EXPERIMENT STATION AT

Tons.
5213
272

5485

Per cent.
30-1
30-0
32:9

7-0

Tons.
49-05
7075

156-2
342

2383

14-3
38-36

SOUTH
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CENTRAL SUGAR EXPERIMENT STATION, MACKAY.
Mr. I. Kgous, Chemist in Charge.
METEOROLOGICAL.

The rainfall during the 1932 planting season was more favourable than that of the
previous year. the falls in May and June supplying sufficient moisture to ensure good
germinations.  Following planting. rain was scanty until the end of November. From
this month to the end of February, growing conditions were satisfactory m most parts
of the district.
parts of the district which received insufficient rain during the previous month suffered
the cane wilted badly and became  trash-bound.”

rch was very dry, the cane receiving a severe check in growth. Those

severely ;

3 (Good rains followed from
the beginning of April until the end of September. and the cane made good winter

arowth.

This season was similar to the past two years up to the end of March, but whereas
in 1931 and 1932 the winter and spring rainfalls were below the average, this year the

falls were considerably above. The generous falls of rain from April onwards have kept

the cane growing constantly, and the crop is being received at the mills in good condition
for milling. In previous years much wilted and partly dead cane was harvested.

The following table shows the mouthly rainfall distribution for the past four years :—

Month. ; 1929-30. 1930-31. 1931-32. 1932-33,

| |

| \

- - e .,._,.Z . | %, . y
September .. .. .. .. .. .. - 02 1 28 ‘ -31 76
October ce e 56| CER TR -28
November . ‘ <00 !‘ 1-21 . 567 | 202
December . ’ 273 271 617 803
January . ; 2894 | 412 , 2551 I 727
February . : 438 5-32 1 2-00 | 20-92
March . i 4-39 531 76! 96
April . \ IR EN 127 1 275 , 440
May N sy 166 452 172
June O N 26 115w
July . . .. . . . . -2 1 19 a7 064
August .. [ (3] ‘ 04 <35 ‘ 166

: ( ‘
] M,_,_‘.;__ S R
Total .. . .. . . SOy BB200 2289 1 5050 61-19

ANNUAL RAINFALL SINCE 1920 a1 THE SU¢AR EXPERIMENT STATION, MACKAY.

Year. Rainfall Year, Rainfall

in Inches. in Inches.
1920 .. N .. 57-27 1927 .. .. .. 83-87
1921 .. .. .. 93-84) 1928 .. .. .. 78-28

1022 .. .. .. 3447 1929 .. .. .. 6403
1923 .. . .. 2523 1930 .. .. . 5581
1924 .. . .. 53-37 1931 .. .. .. 30-01

1925 .. .. .. 54-80 1932 .. e s 48-48

1926 .. .. .. 3469 1933 (9 months) .. 53-11

Mont

~ December
January,
February,
arch, 19
April, 193
May, 193:
ﬁne, 193
uly, 193!

- August, 1

applic
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Abstract of Meteorological Observations made at Sugar Experiment Station, Mackay,

Month.

‘October, 1932. .

November, 1932

December, 1932

January, 1933
February, 1933
March, 1933

April, 1933

May, 1933
June, 1933
July, 1933
August, 1933 ..

Year

7 |
September, 1932

i
|

i
|

!
i

g C | .
el g g g g
S o g g ] g
. < o ¥ il a =]
g 1A o 3 i % | &
s sl g | 3 = R
et BB | g g -2
a2 |5 | 23| # & T8
3 g’ ak g e @ [ 4
EEIE| 2 f % s
g kE B 5 o
B L T O = S N -
i i l 1
761 3| 176 | 940 | 730 | 811 | 67-0
28 1 21 167 | 992 | 790 | 876 | 765
2:02 1 81 203 | 958 | 805 | 867 | 740
803 | 12| 7-94 | 96:5 | 805 | 86-7  77-0
T2T Y 152 | 940 | 818 | 800 | 769
20:92 | 15 | 969 | 960 | T58 | 838 | 76:0
{ |
96 7| 984 962 | 838 | 875 | 175
|
440 | 13 | 564 | 912 | 740 | 825 | 752
172 | 6| 326 | 870 73:0 | 797 | 69-0
I}
3531 7| 258 780 650 | 723 62:2
! 1
964 | 16 1 156 | 81.0 | 612 | 71-1 | 70-0
166 7| 101 | 817 | 66:0 | 72:6 | 64-0
. o !
| | |
|
61-19 1105 g
| | |
T *Average.-

to 81st August, 1933.

| Lowest Shade Minimum.

486
550
60-0
645

64-0

|
|

‘}Me:m Shade Minimumn,
' Lowest Terrestrial Min,

1
|

554 46-8
643 . 530 |
67-0 ' 590
706 640
709 638
712630
695 620
674 568
60-0 470
519 ' 368
54-6 : 358
534 355

Experiments Harvested during 1933.

from 1st September,

—
©w
w
E)

1 g gd8
. g E“m
& g < [ ERE]
g g g | meT
— = L)
0505 gl
PE 5 E
o] = § | é’o?ﬂ’
= =] S ﬁ:;,:
T T N . S =
533 257 T42 1 650
| !
62:5 233 1 802 | 60-0
658 | 197 | 818 | 580
[
698 | 16:1 | 81:9 | 690
706 | 181 | 836 705
705 1 12:6 | 83-3 1 70-0
686 | 180 | 821 | 743
'
66-4 " 151 | 771 | 156
582 | 197 | 716 | 750
487 | 204 | 644 | T80
i
522 | 165 | 647 1 780
“ |
50-5 | 192 | 664 1 755
I
l |
i [ #70-9

1. Fertilizer Trial-—Forms of nitrogen, phosphate, and potash-—TFirst ratoon crop.

2]

. Molasses Trial.

3. Fertilizer Trial—Amounts and forms of mnitrogen and phosphate; lime; time of
application—First ratoon crop.

4. Feriilizer Trial —Amounts of nitrogen-—First ratoon crop.




N 43 R A

38

Work of the’ Central Sugar Experiment Station—continucd.

FERTILIZER, TRIAL—FORMS OF NITROGEN, PHOSPHATE, AND POTASH
(First Ratoon Crop).

Plan and Yields.

Block—B1.
Nn P . 4 .
nPsKm 17.6 NnPhKm 21 Tariety—Q. SI3.
; g —eptember, 1933.
NaPbKs 175 | NnpPsKs 948 Harvested.—September, 1933
~ B Age of Crop.—12 months.
Nn Pr Ks 170 | NaPrKm 26.2 System of  Replication.—TFour randomised
e . blocks.
Na Pbs Km 16.0 Na Pbs Ks 292.8 P[l)f?—0607 acre.
I. S IS ¢ 2 -
Nn Pb Km  16.7 Na Pb Ks 22.1 TREATMENTS.

Na—200 Ib. sulphate of ammonia.
Nn Ps Ks 19.6 NnPs Km 226

Nn--260 1b. nitrate of soda.

Pb—260 1b. bonemeal.
Ps—300 1b. superphosphate - 75 1b. dried

Na Phs Ks  23.1 Nn Pr Ks 25.0

Na Pr Km  23.1 Na Phs Km 21.2

blood.
Pbs—388 1b. basic superphosphate + 75 1b.
NaPs Km  25.3 NuPrKm  20.6 dried blood.
e Pr—290 1b. rvock phosphate + 75 Ib. dried
Na Pr Ks 25.5 Na Ps Ks 22.3 blood.
NnPbKs 807 | NaPbKm 251 Km—-150 Ib. muriate of potash.

SRS P — Ks-—156 1b. sulphate of potash.
Nn Pbs Km  32.1 NnPbs Ks 308 GROWTH NOTES.

S T 9 " iV. This trial was ratooned 12 inches deep with
Na Ps Ks 310 Na Pr Ks 2L the subsoiler, and mixed fertilizer applied
R - immediately. The top-dressing of nitrogenous

NnPrEm 842 | NaPsEm 228 | fertilizer was applied on 10th January. The cane
S made moderate growth throughout. Stools that
Nn Pbs Ks  37.9 Nn Pbs Km  28.4 were backward in the plant crop owing to pest
- P damage were also weak in the ratoon crop. Two
Na Pb Km ‘35.7 NnPbKs 2.1 plots were affected by soil erosion during the

heavy rains in February.

* Damaged by crosion.

Analysis of Variance.

Half Log 5

Degrees of « I
bue to— J“rge oL, Sum of Squarces-| Mean Square. (Mean Square).
Blocks e - .. .. ore .o . 3 613-34 204-45
Forms of nitrogen .. .. .. .. .. .. 1 19:38 19-38 1-4822
Forms of phosphate .. .. .. .. .. 3 45-98 15-33 1-3649
Forms of potash .. .. i .. .. .. 1 319 3-19 0-5800
Errors o .. .. .. .. .. .. 23 29835 12:97 1-2814
Total .. .. .. .. .. 31 980-24

ndard E

phate of a
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mdomised

Ib. dried
y - 75 1b.

5 1b. dried

deep with

applied
trogenous
The cane
tools that
g to pest
op. Two
aring the

Half Log 2

(Mean Square).

1-4822
1-3649
0-5800
1-2814

Grop Yields.

Forms of Nitrogen, Porms of Phosphate, Forms of Potash.

Basic
Super.

SXI nll)}nﬁl;ﬁ; ! o:?gggztie Rock Muriate. Sulphate.

Bone, Phosphute

Super.

ne, tons per acre 23.85 25.41 24.54

23.95 | 2654 : 2419 | 2331 | 2494
|
r
|
\
|
1

ne, percentage 96-8 103-2 996 | 944 107-8 982 98-7 101-3
~ of mean yield |
.C.8. in cane, per 16.10 15.97 15.92 16.24 15.76 16.24 16.06 16.01
~ cent.
3.93 3.90 3.99

|
S. toms per 3.84 4.08 391 | 38 418
1

3.65 per cent. 5.17 per cent. 3.65 per cent.

Summary of Crop Yields—Plant and First Ratoon Crops.

Plant Crop. i First Ratoon Crop.
Plots Receiving— T ‘ T ‘ I T
Cane C.C8. in [SXex-T Cane } C.C.38. in " ¢.C.8

per Acre. Cane. per Acre. Der Acre. Cane, ¢ Der Acre.
- S O f

1 i

i3 Per cent. ] Per cent. !
Sulphate of ammonia .. .. .. 19.24 16-8 3.28 23.85 ' 16-10 i 3.84
Nitrate of soda .. .. .. ..| 19.45 16:8 3.27 | 2541 | 1507 [ 4.0

’ ) B S ) S

I
Bonemeal .. .. .. .. .| 1935 168 | 395 24.54 1592 | 891

|
Superphosphate .. .. .. .. 19.25 16-5 3.18 23.25 | 1624 \’ 3.78
. Basic superphosphate .. .. .. 2111 16-9 3.57 26.54 1576 | 4.18
Rock phosphate .. .. .. ..| 17.66 169 2.98 24.19 1624 | 393
Muriate of potash .. .. ..  ..| 19.87 168 324 | 2431 | 1600 | 3.90
Sulphate of potash .. .| 1942 168 | 3.9 ‘ 2494 | 1601 | 3.99

; | : i

DISCUSSION.

The purpose of this experiment was to determine the relative values of different
forms of nitrogenous, phosphatic, and potash fertilizers. As was pointed out last year,
‘the stand of cane was irregular, due to Pentodon beetle attack in the young plant cane ;
this seriously affected the precision of the experiment, and it was not possible to draw
any conclusions from the results of the plant crop.

i3

The ratoon yields follow those of last year very closely. Though slight differences
in yield were recorded, none is significant, and on the basis of these results it must be

concluded that the several forms of the plant-foods under review were equally efficient.
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Work of the Central Sugar Experiment Station—continued. Wo
MOLASSES TRIAL (First Ratoon Crop). FEI
Plan and Yields.
| i ) Block.—(C2.
Fertilizer | Molasses | Check ock .C
12.6 | 15.0 i 10.8 Variety—Q. 813.
l 1 -
T T T Harvested.—-October, 1933,
Check ; Fertilizer |  Molasses
9.1 | 19.3 i 15.8 Age of Crop—13 months.
‘“‘”‘“"_—“" s Nystem of Replication—3 x 3 Latin square.
Molasses | Check | Fertilizer
w ? Dlots.—()- o
148 ‘ 149 i 084 Plots—0-101 acre. L
TREATMENT.'
Plant Crop.—
Check.~—No fertilizer or molasses. :
Molasses.—Ten tons molasses applied broadcast before planting.
Fertilizer.—Plant-food equivalent to that contained in 10 tons molasses was applied broadcast
in the following fertilizer :— -
900 1b. sulphate of ammonia per acre; 280 Ib. superphosphate per acre; 1,180 Ib.
sulphate of potash per acre. N
Ratoons.—
No further fertilizer or molasses was applied to the ratoons.
Crop Yields—First Ratoon Crop III.
— \ Check. E Molasses. Fertilizer, N
Cane, tons per acre .. .. ; 11.37 l 15.20 20.10
I [
(“ane, percentage mean vield .. l 73:0 | 97-7 129-2
C.CLS. in cane, per cent. oo 16.34 f 16.71 16.00
CL.C.8., tons per acre ’ 1.86 ‘ 2.54 3.22 -
L. SR — - ——— I — — —g.ﬂfﬁu_ e e T S S
E:
Summary of Crop Yields—Plant and First Ratoon Crops.
Plant Crop. First Ratoon Crop.
Treatment. o B T R e
Cane per 1 C.C.8. in C.C.8. per Cane per ‘ CCS m ! C‘CS per
Acre. . Cane. Acye. Acre. ‘ Can 1 Acre.
S - S . — e S
Tons 1 Per cent. Tons. Tons. | Per cent. t Tons.
Check N A VA [ 1816 | 8.1 1187 . 1634 | 186 &
Molasses .. .. .. .. .. 250 1776 420 | 1520 1671 | 254 1 )
Fetilizer .. .. .. .. .. 2560 1760 450 | 2010 | 16:00 ‘ 3.22
O . S S R S S R
DISCUSSION.

The influence of the molasses applied to the land two years ago was felt in the -
ratoon crop just harvested, though not so strongly as with the plant cane. For the Cane,
two crops, the increased vield has amounted to 10 tons of cane per acre. There can be C.O8
no doubting the value of this by-product applied as a fertilizer, and in more favourable '

C.C.8.,

seasons the crop increases following its use would probably be much greater.

With both plant and ratoon crops—the equivalent fertilizer treatment appears to
have produced superior crop response ; this is, no doubt, exaggerated by one ¢ Fertilizer”
plot. of Lighly fertile soil—an effect which also influenced the plant cane yield.
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Work of the Central Sugar Experiment Station—continued.

FERTILIZER TRIAL--LIME, NITROGEN, AND PHOSPHATE -TIME OF APPLICATION

(First Ratoon Crop).

Plan and Yields.

LIMIE. NO LIMI. LIMIE, NO LIME.
[ 121 RNn 2P 242 |2Nn2P 20.7 1NalP 23.0
i Early Early Early

N *__,,l B

| iNa1P 179 1NnoP 22.2
Early ‘ Early

I lenn1p 217 'oNa 1P 26.2
Late ! Early

|
|

¢ 175 2NulP 201
Late

|

INn 2P 240 ' INa 2P 28.5
Early i Late
\

2Na 2P 23. 6 ] 18.2

Late ’
1Na 2P 19.7 |1Nn 1P 22.8
Late Late

1INn 1P 24.7 2Na 2P 29.3
Late i Late

2Na 1P 25.9 ' C 13.6

1Na 1P 21.8 Y 14.6

1Nn 2P 203|1Nn1P 19.2

Early
1Na 2P 25.7 |2Nn 2P 24.8
Late Early

Harly i
i

1Nn 1P 204 1Na 1P 2L7
Late ~ Early

| o

2Nn 2P 249 1NnRP 21.0
Early | Early
1

2Nn 1P 25.8 9Na 2P 23.2
Late |

I Barly Late
2Na 2P 19.7 | Na 1P 20.7
Late Early

¢ 127 | 2NniP 186
. Late
|

c J.40‘1N32P 16.0
\' Late

2Na 1P 19. 2 ¢ 13.4
Early

, NO LIME. LIME.

NO LIME. LML

Early v. Late applications of fertilizer :—

Early -—At ratooning 12th October, all P and K and one-quarter N.

11,

Block -—C1.

Variety.—Q. 813,

Harvested —Qctober, 1033.

Age of Crop—13 months.

System of  Replication . —-Tour
randomised blocks.

Plots.— 06 acre.

TREATMENTS.

Lime 2. No Lime.~Four blocks
of five plots received 1 ton
burnt lime per acre before
planting. Remaining twenty
plots received no lime.

All - plots  received 150 1b.
muriate of potash per acre.

In addition—

C—no further manure.
INa—200 1b. sulphate of
anunonia per acre.
INn—260 Ib. nitrate of
soda per acre.
2Na-—400 Ib. sulphate of
ammonia per acre.
ENn—>520 1b.

soda per acre.

nitrate of

1P---200 Ib. superphosphate
per acre.
2P——400 1b.

phate per acre.

superphos-

Additional N

was applied on 9th January, and for 2N the remainder on 26th January.

Late .—All P and

K and one-quarter

N on 9th

January.  Additional N was

applied on 26th January, and for 2N the remainder on 20th February.

Crop Yields—First Ratoons.

Amount of
i Nitrogen.

| N No !
—_ CLime. | pippe, | Ferti- |
| " lizer. |
! ; ; 1y | 2N

. | [
[ [ |
i

Cane, tons per acre . 200 219 | 145 | 218 23.4 |

C.C.S. in cane, per cent. .

C.C.8., tous per acre

1579 15.87] 15.63 15.80

‘[
|
|

|

— \

|
22.6 | 226 | 223 23.0 224 2238
15.84" 15.80 16.0
314 347 226 346 8.70

Kind of Amount of Time af

Nitrogen, Superphiosphate,  Application,
| sul- N !
! . m ke i !
| 1‘}.:;?;“ ‘ 1P 2P D Bwly.  late.
[ mouda. | H(“l“

16.07 1538 1586 15.87

8.57 361 358 8.61 8.55 361

|
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Work of the Central Sugar Experiment Station—continued.

Summary of Crop Yields—Plant and First Ratoons.

First Ratoons.

Plant Crop.

|7 |
! |
Treatment. ] ) : cos { c o - . aN
‘ane per e ¢CC.s. k T o s, per
A S S e A i et S I ] ¢
o - l L e i ‘ 20.0
Tons. | Per cent | Tons. ( Tons. Per cent. | Tons. e
Lime .. o 14.87 ! 17-33 258 | 200 1572 1 3.14 N
No lime ‘ 16.47 ! 17:31 2.85 E 21.9 15-87 ; 3.47 14.95
R _ ! o - R B n
, : E ?:
No fortilizor | 1855 17-46 237 | 145 15:63 2.26 i 2N
IN .| 16.36 1747 2.86 21.8 15-89 3.46 18.80
| iy
N 1604 | 1717 275 | 234 1584 3.70 b .
- B 17.54
Sulphate of ammonia 17.18 17-34 2.98 ' 22.6 15-80 3.57
Nitrate of soda .. 15.23 17-30 2.63 22.6 16:00 3.61 3N
_ - - | 819
1w 17.10 17-46 2.99 22.3 16-07 3.58 ;
2P 15.32 17-18 2.63 23.0 1573 3.61 E
— e e e et e, e e —— l
. | i
Tarly application 15.12 17-28 2.61 | 22.4 15-86 3.55 1932, a
Late application . ; 17.30 17-36 3.00 22.8 15-87 3.61 and  the
— ! ]
. and pl
DISCUSSION. g
It was hoped that this experiment would yield valuable information on a variety | the yor

of topics, hut pest damage in the plant cane seriously prejudiced the results of both crops.

crop sh

The only conclusion which may be drawn with certainty is that the applied -
fertilizer has had a profound influence on the crop yield; the manured cane averaged &

approximately 8 tons per acre more than the unfertilized.

heen definitely superior to the single application (200 Ib.).

of ammonia were equally effective in this respeet.

The double dressing of
nitrogenous fertilizer (400 1b. of sulphate of ammonia per acre) also appears to have
Nitrate of soda and

Rows
sulphate . Columns
Treatmer
Trrors
i
A

. Cane, ton
. Cane, per
o T
e C.C.8. in
1

:; C.C.8.. to
.
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ork of the Central Sugar Experiment Station—continned.
FERTILIZER TRIAL—AMOUNTS OF NITROGEN (First Ratoon Crop).

Plan and Yields. Block.—1B2

j ! Variety.—Q. 313.
a | C 3N IN 0 2N Harvested —31st August, 1933.
2005 | 1143 | 2612 | 1825 | 1937 4ge of Oropr—30 months, =
| ‘ t System of Replicalivin—5 x 5 Latin
! N square,
N l oN 4N SN ¢ Plots —0-05 acre.
14.95 25.43 29.38 26.25 | 2837 A
R R R TREATMENT.
| ——— .
oN aN 1N AN Fertilizer—All plots received—
¢ ¢ : 400 1b. superphosphate per acre :
18.80 26.67 24.69 20.87 28.12 150 1b. sulphate of potash per acre.
e B e e In addition—
c 1N 2N N 3N 0—No further fertilizer.
19.54 29,76 39.00 39,37 39.76 IN—125 1b. sulphate of ammonia
’ ’ per acre.
T R I ON—250 lb. sulphate of amnionia
3N 4N C N 1N per acre.
" 8N—375 ib. sulphate of ammonia
31.96 37.87 31.84 34.69 | 31.87 per acre.

e

AN 500 1b. sulphate of ammonia

per acre.
GROWTH NOTES.
This crop was ratooned with the subsoiler to 12 inches deep on 7th November,

1932, and mixed fertilizer applied immediately. Rain fell towards the end of November,
and the cane made rapid growth during the season.

The first application of nitrogenous fertilizer was made on 20th December, 1932,
and plots receiving 3N and 4N received the second dressing on the 27th January, 1933.

Some weak stools were apparvent in the ratoons, following serivus pest damage to
the young cane in the plant crop; also, a few misses that were supplied in the plant
crop showed only moderate growth in the ratoons.

Analysis of Variance.

I Halr log,

Total .. .. o ot 1,086-38

Due to— | De o8 of Freedom.  Sum of Squares. | Mean Square.
ue to | Degrees of Freedom ; um of Squares | Lean Square | (Moan Square),
- = S 1’ U . SR
| "1
- Rows .. . - .. . 4 60528 | 151-32 |
. | i
Columns .. .. .. . B 18803 | 47-01 |
Treatments .. . - S 4 ! 25333 i 63-33 5 20742
| ( |
Brrors .. .. .. .. . 12 39-74 331 5984
1 1
! i
il R S i
! |
{
|
|

I - Crop Yields.

= e 400 1b. sunerphosphate A o
’ All plots receive % 150 1b, sulpliate of potash E in addition:
— \ P | ‘
1N. | oN. 3N, ‘ 4N.
R s 125 1b. $ul- | 250 1b. sul 375 1b. Sul- ‘ 500 b, Sul-
No Nitrogen. phate of | phate of ‘ phate of | phate of
i Ammonia. Amnonia, ‘\ Ammonia. | Amnonia.
|
o - — e e
Cane, tons per acre .. ae s 21.01 23.60 ] 26.06 28.75 f‘ 29.50
‘ |
Cane, percentage of mean yield | 81-6 91-2 l 101-2 1116 R
- C.C.8. in cane, per cont. .. .. o 15.87 15.21 ! 15.07 | 14.63 ; 14.87
3 ‘
] C.C.8., tons per acre .. .. . 3.23 ‘ 3.57 ? 3.93 ‘ 4.20 ‘ 4.24
3 : | |
| i ‘
Standavd Error .. .. e .. .. .. 8.16 per cent.
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Work of the Central Sugar Experiment Station— continued.

Summary of Crop Yields—Plant and First Ratoons.

1
Plant Crop. i Tirst Ratoon Crop.

) o Plots Receiving | 0 [
(in addition to Saperphiospihate and Potasty— { Cane por [0S, in | (8. por Cane per ¢S in : (1:(',8. per
Acre, | Caune. | Acre, | Acre, Cane, | Aere,
| ! i !
IR A R ’ o
| Tons, [ Per cont. | Tons, , | Tone. Per cent, Tons.
| i i |
No sulphate annnonia | 1546 | 1751 2,78 [ 21.01 1537 | 8.238
| ! ¢ |
IN-—-125 Ib. sulphate ammoenia .. .. = 15.24 1 17-73 271 1 2350 | 151 : 38.57
i 1 H
2N - 250 Ib. sulphate ammonia l 14.92 1786 2.66 ! 26.06 1507 i 3.93
SN 375 Ib. sulphate ammonia ’ 16.18 ; 1748 1 2383 | 2875 62 4.20
| | ‘
AN - -500 1h. sulphate ammonia ' 1710 | 1779 0 3.04 ; 29.50 14:37 4.24
| !
l i f [

DISCUSSION.

Although the benefits of added mnitrogen were scarcely appreciable on the plant
erop.  the ratoon yields have heen profoundly influenced by sulphate of amnionia.
Progressive increases in cane yield were recorded up to the full application of 500 1h. of
this manure. This bears out the results reported previously for ratoon crops produced
on the deeper alluvial soils of the Mackay area. The increased crop yield recorded in this
trial was 8-5 tons of cane per acre where the full dressing was applied.

It will be observed that there is a progressive diminution in the c.c.s. from the
canes receiving the heavier dressings of nitrogen. This is probably attributable to delayed
maturity rather than to a permanent reduction in sugar content. The cane was ounly
ten months old when harvested.

DETAILS OF ANALYTICAL WORK PERFORMED AT THE SUGAR EXPERIMENT
STATION., MACKAY, FROM 1st NOVEMBER, 1932, TO 3lst OCTOBER, 1933.

Materials. Number of Analyses.
Sugar-canes for growers .. .. .. .. .. .. 112
Sugar-canes for Station .. . .. .. .. .. .. 3
Sugar-canes for Mackay Show .. .. .. .. .. .. Hd
Limestones .. .. . .. .. - .. .. 6
Waters .. .. . .. .. .. .. i 10
Maturity test on cane (including reducing sugars) .. .. .. 723
Fibre determinations . .. ;i - .. .. i 3
Milk analyses. Mackay Show .. ‘o .. .. .. .. 16

Total .. .. i .. .. .. .. 1,004

TOTAL TONNAGE OF CANE HARVESTED FROM THE CENTRAL SUGAR EXPERIMENT
STATION, MACKAY, SEASON 1933.

Tons.
Cane sent to mill - .. .. .. o .. .. 305-8
Sold for plants .. . .. .. . #3 .. .. 16-3
Used for plants .. - .. .. .. .. .. .. 2-0

Total .. .. o .. .. .. .. 324-1

Nuture of Crop— Per cont.
Plant cane .. 34 .. .. .. .. .. .. 424
Ifirst ratoon cane . .. .. .. .. .. .. 576

Acres.

Acreage harvested .. .. .. .. .. .. .. 15-49

Awerage tons per acre— Tons.
Plant cane s i .. .. .. .. .. .. 23-9

First ratoon cane .. .. .. .. .. a4 . 19-1
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SOUTHERN SUGAR EXPERIMENT STATION, BUNDABERG.
Mgr. J. PriveLr, CHEMIST I8N CHARGE,

METEOROLOGICAL.

A IFrom o growing standpoint the past season was far from favourable ; following on
a cold, dry winter in 1932 the period from August to mid-October was for the most part
‘dry, only 27 points being recorded for August, and 150 for September. The crops made
ttle progress till after a fall of 535 inches im October. This produced a satisfactory
ermination in the spring plantings and gave the young ratoons a good start, but as the
ext few weeks were hot and dry, the growth was checked until further good raing during
the latter halt of December. Growth was maintained during the following two months,
but a further setback was experienced by abnormally hot, dry conditions in March.
After » fall of about 7 inches early in April the cane made rapid recovery, and good
~ progress was maintained until retarded by cool conditions in May.

The past winter was mild, only a few light frosts being recorded, causing no
damage to the cane; though cool atmospheric conditions delayed the germination in the
spring plantings, indications are that there will be a fairly good strike, while the ratoons
are coming away well.

RAINFALL AT THE NOUTHERN SUGAR KXPERIMENT STATION., BUNDABERG, DURING THE
GROWING SEASON  1932-33.

Month. Rainfall. Number of

Inches. Wet Days.
August, 1932 - . .x .. v 0-27 5 3
meptember, 1932 .. .. 5 . .. 150 .. 4
Qctober, 1932 .. . . . . 6749 .. )
November, 1932 ‘e - .. .. .. 0-27 .. 4
December, 1932 .. . - .. .. 307 - 9
Januvary, 1933 ‘. .. .. .. .. 3-03 .. 10
February, 1933 .. .. .. .. . 411 .. 3
March, 1933 .. .. .. .. .. 0-6% .. 3
April, 1933 .. .. .. .. .. 784 .. 9
May, 1933 .. .. . .. .. 0-83 4+
June, 1933 .. .. .. .. .. 2:18 5
July, 1933 . S . . 460 7
August, 1933 .. .. .. .. .. 1-39 3
Neptember, 1933 .. . . .. .. 0-97 7
Total .. .. .. .. 4343 W 85

Experiments Harvested during 1933,

(1) Subsoiling combined with machine and haud planting.

(2) Subsoiling combined with Fertilizing.

(3) Fertilizer Trial—Different forms of Phosphates. and amounts of Potash.
(#) Two Trials with Molasses (Plant cane)—

e

(i.) Three plots using 3, 5, and 7 tons molasses per acre:
(ii.) Three plots using 4, 6. and 8 tons molasses per acre.
(3) Varietal Trial—Co. 281, Co. 290, Manoa 304, P.O.J. 27
26 C. 188, with Q. 813 as standard.
(6) Legume Trial.

PO, 234, and

New Experiments Initiated.

(1) Irrigation Trial with P.O.J. 2878.
(2) Planting and Cultivation Trial, combining wide and murow interspacing, deep
and shallow planting, and the wusual subsequent cultivation weorsus  no  subsequent
cultivation.
(3) Three Trash Conservation Trials-—-—

(i.) Trash ploughed under ;

(ii.) Trash placed in alternate rows ;

(iii.) Trash Trial combining Relieving, Volunteering, and Rolling.
(4) Planting Trial.
(6) Varietal Trial with P.O.J. 2722, 26 C. 148, P.OJ. 2727, U.D. 1, P.OJ. 213,
P.O.J. 2940, 26 C. 99, UH. 1, U.D. 39, 26 C, 270, P.O.J. 2747, with Q. 8I3 as standard.
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Work of the Southern Sugar Experiment Station—continucd.

Al
SUBSOIL TRIAL COMBINED WITH MACHINE AND HAND PLANTING (First Ratoon Crop).
Plan and Crop Yields.
ik i DBlock.—B6.
! Block I, ik ETT. T e ' .
Variety—Q. 813, (
< Non-lSubsoiled in Dhill, — ) Harvested.—Qctober, 1933. )
P iE e | Age of Crop.—12 months.
' Systein of  Replication.—Six  randomiscd ¢
11.60 10.15 10.03 ) “blocks.
i e B Plots.—0-080 acre.
< Subsoiled in Dribl. > g o
=]
w
H P al TREATMENTS,
10.31 8.47 10.33 H P—Hand-planted. by
» i B ) M P—Machine-planted. b ‘
~- Slubsciled in Drilfl, = b !
P HP HP Cultivation.—Owing to the effects of con- r !
. tinuous dry weather during its growing period ‘
11.80 8.19 10.45 z coupled with severe frost damage, there wasnot
e ,'Z sufficient cane in the plant crop to warrant :
< Non-{Subsoiled in Dirill - T harvesting. and all material was cut down in i )
NP P HP g September, 1932, and nlaced in alternate rows ; " !
the clear inteespaces were then ratoomed with 5
10.15 2.60 12.15 the shsoiler three times per row, the soil being i
< dry at the time. Fertilizer was applied to the
< Sjubsoiled in Drikl, - ‘ plant crop at the rate of 200 Ib. muriate of
HP HP np potash and 75 lb. superphosphate per acre in
the drills at planting, and top-dressed six weeks
13.56 12.42 1a.07 < later with 160 Ib. sulphate of ammonia per acre, |
B R e -1 L% while the vatoons received one top-dressing of o
<~ Non-{Subsoiled in Djrill. > 2160 1. sulphate of ammonia per acre one month 2
HP 1P up #after ratooning. L
13.00 12.57 18.28 Growth.—Under the dry conditions in Sep- ' @
o —— Y R ﬁ tember the ratoons came away poorly, but o )
< Hon-{Subsoiled in Dirill. > improved considerably after the rain in mid- b
Getober, and grew well until checked by dry 4, (h
me L B . weather during the next few weeks; after a ',;- 2)
13.94 12.42 16.81 % fall of 2 inches during the latter half of ‘ :
o1 L&  December. followed by 89 inches in January (0
<= Slubsoiled in Drill, - & and 4 inches in February. good growth was 8 4
- - _ < made for those months, but: a further qheck | i (2)
was caused by dry conditions in March. E
11.86 13.18 12.01 Further growth was made after the April , (1)
’ rains, but as the atmosphers wag more or less } )
v - e cool this was slow. .
Analysis of Variance. »
Due fe— i ]l)f;ﬁ{t\lcf;{:n;’f Sum of .\‘quaros.i Mean Squave., (E:)flgﬁlan‘). :
— | . | S S o
Blocks e f 5001 eses L E[l
Subsoiline t 1 o029 029 05324 1
Drill-subsoiliv s 3 P O B 17376 ]
Hand . machine ploniing .. .. .. .. ol 1 0-31 | 0-31 0-5658 s
Errors O B 1 17:61 117 1-2208 3 N
e L R B S ;- W

Total .. .. ... 23 90-30 | .. | . i W
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Work of the Southern Sugar Experiment Station—continued.

{ Ratoon Crop). Crop Yields.

Non- ‘ subsoiled in Nogl-snhsuiicxl:} Hand- Machine-

|
- } Subsoiled “ subsoiled. Drill, in il planted. planted.
Canc, tons per acre .. .. o 11.62 | 11.83 11.36 . 12.09 | 11.84 11.61
Caue, percentage of mean yield .. Lo 991 ‘ 1009 969 5 1031 ‘\ Lo 99-0
fix randomised C.C.8., tous per acre e ! 176 | 179 } 172 i 1.83 % 1.79 1.76

Standard Error 2.66 per ceut.

DISCUSSION.
| With this experiment, an attempt was made to determine the value of subsoiling
'[ on the red volcanic loam of the Bundaberg area. Due to the failure of the plant crop,
HEN

no returns were obtained last year, and the ratoons show no benefits from the treatments
effects of coun- under  review.
growing period
se, there wasnot
rop to warrant
as cut down in
alternate rows ;
1 ratooned with
w, the soil being
s applied to the
ib. muriate of
wate per acre in

As the result of soil studies carried out during the past year, it is now quite clear
why a shallow-rooted variety like Q. 813 is not benefited by deep cultivation on this
soil type; it is possible, however, that this statement would not hold for a vigorous-
rooted cane.

SUBSOIL TRIAL COMBINED WITH FERTILIZING (Plant Crop).

Plan and Crop Yields.

| : slock . —-1).
ressed six weeks A | B | B 3 B | A ‘ A Jl ,,/f)(./ 1 .
TIIOTHES 68010, (| 2838 | 2096 2150 218t | 2045 | 2650 riely— Q- S13
top-dressing of ’ | ) : [ = : | Harvested. —  October,
- acre one month @| 8w a8 | s 319 498 | 238 1933.
- ‘ - IR, . e S j*%g Nystem of Replication.—
()| 1651 | 1939 1209 | 13.44 16.23 16.51 e Randomised  plots.
wditions in Mep- | , | 2E » »
- 2 ! i ) | &8 Plots 0066 acre.
ay poorly. but (2) 2.35 :: 2.88 | 1.76 ; 204 | 245 2.48 éagL
se rain in mid- T e e A R T “ _
checked by dry ()| 1267 | 1286 | 1325 | 12.29 12.19 14.21
weeks ;- after a )| 182 | 194 | 193 185 | 188 2.11 TREATMENTS.
latter half of I S S R S < Subsoiled v, non-sub-
shes 1 P a R i i ; 14:3 O aa Ineio:
,h(]b in thlnu Ay M| 1249 | 1299 11.52 12.49 \l 9.40 12.99 ng" soiled as indicated.
od growth was i BE  (A) Fertilised with 200
a further check 2)| 194 | 184 173 91 14 1.82 2% N -
a iunfhar‘ lgh(cl«~ ) | , ! , MR J"zbgb Ib. muriate of potash,
ions - 1 Mard]" R T “ ) M 150 1b. superphosphate
ter  the A.}_)]‘_'ll (1) 13.06 12.49 12.29 11791 | 14.49 | 13.06 in drills at planting.
Yas Iore v 1ess )} 196 L8 186 186 | 216 | 1.97 (B) No fertilizer.
< ) < y (A) Plots received top-
Subsoiled at Subsoiled at dressing of 150 1b. sul-
cross-ploughing. cross-ploughing. phate of ammonia per
I (1) Cane, tons per acre. (23 CLC.S., tons per were. acre in late spring.

Half Log,

uare. Wil . . . : i 1
(AgeTL GREEE): Cultivation.—The stools from the previous crop were ploughed out and portivns subsoiled
R according to plan in December, 1931, and cross-ploughed and subsoiled in January.
! 1932 ; after receiving two further ploughings the cane was planted i September, 1932,
J 60-532:4

Growth.—The cane was planted during the last week in September, 1933 ;  the soil

; being dry. there was little movement in the plants till after the rain in mid-October. The

0-3658 ] strike was good and the cane grew vigorously for a couple of weeks. but was checked by dry

o weather from November to mid-December ; after good rain in the third week of the latter

month rapid growth was made and maintained during the next cight or nine weeks, but

was again checked by dry conditions in March : following the April rains, good progress
was made for a few weeks until retarded by cuol weather,

‘
\
3 % 17376
|
1
1
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Work of the Southern Sugar Experiment Station—continued.

Crop Yields.

1501h, sulph. . |
amnn., 1500b) Subsoiled. i
e superphos- | Non-
No Fertilizer, phate. 2()‘()1‘1., iy . ! mh:(;lilml.
111]1‘:(1);1}'!:‘1‘1"” («) Single. (b} Double, |
! ST,
(ane, Fons per aee . .. .. . .o 1492, 16.08 15.12 14.38 | 16.3¢
|
C.C.S00n cane, per cent. L. .. .. %2 15.05 . 14.83 15.12 14.98 | 14.76
t % I
CLSL fons por aere L .. .. . - 2.25 2.33 2.29 215 | 241
i

DISCUSSION.

I this trial also. no advantages have been gained from subsoiling : indeed, the
effect. appears fo have heen detrimental. although the vield variations may be accounted
for by marked irregularities in fertility within the block.

Fertilizer has been of little benefit, due, no doubt. to the decidedly untavourable

arowing conditions experienced over the past two seasons.

MOLASSES TRIAL (Plant Crop).

Plan and Crop Vields. Block —C1.
Variety —Q. 813.
7 tons & tons 3 tons Harvested —September, 1933,
molasses molasses molasges '
per aere. per acre. per acre. :lgé’. Of (1'7'0]).——} 1 mont.hs.
(1) 18.27 13.12 12.12 Plots.—0-58 acre.
(2) 2.03 1.98 1.76
TREATMENTS.

(1) Cane, tons per acre. Molasses applied broadeast at different rates
(2} C.C.8., tons per acro. per acre.

Cualtivation.—The previous crop was harvested in Auvgust, 1931, and the molasses
applied in December. but, owing to dry weather. lay on the surface till after rain in
mid-January, 1932, when it was turned under, together with a good quantity of young
ratoon cane about 18 inches to 2 feet high. It was intended to have the plots planted
in March, but continuous dry conditions retarding the decomporition of the old stools
and cane hindered the planting at that time. After receiving two further cross-ploughings
and harrowings the cane was planted after a good fall of rain in October.

Growth.— The cance germinated well, but growth was checked by dry weather
during November to mid-December :  after good rains further growth was made during
the next eight weeks and again retarded by dry conditions in March : good progress was
made after the April rains, but was checked by cool conditions in May.

Crop Yields.

Molasses (per Acre).

3 Tons, 1 5 Tons. | 7 Tous.
(‘ane, tons per acre .. . s s - .. .. .. .. 12.12 | 18.12 1 13.27
C.CL8.in cane, per cent. .. .. .. .. .. .. .. 14.51 |‘ 14.98 :{ 15.17
C.OLS., tons per acre - .- .. .. .. . .. 176 ; 1.96 ] 2.03

o4
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MOLASSES TRIAL (Plant Crop).

Plan and Crop Yields.

- Block.—Al.
8 tons I 6 tons 4 tons . .
molasses molasses molasses Variety—Q. 813.
per acre. per acre. per acre. )
Harvested.—October, 1933.
(1) 13.33 18.39 12.82
@ 2.06 208 | 1,97 Age of Crop.—13 mogths,
: Plots.—725 acre.

TREATMENTS.
Molasses applied broadcast at different rates per acre.

Cultivation and Growth.—As for molasses trial on CL.

Crop Yields.

Molasses (per Acre).

4 Tons.

| _—
8 Tons.

i

|

i 6Tons. |

R e
Cane, tons per acre .. . 1 12.82 13.39 13.33
C.C.8. in cane, per cent. . ‘ 15.40 15.21 . 1545

{ f |
C.C.8., tons per acre - 1.97 ! 2.03 | 2.06

| L o

DISCUSSION.
In the two trials reported above, it was hoped to determine the economic value of
different applications of molasses on the red volcanic soil. Seasonal conditions were so
unfavourable that the benefits of the added molasses can scarcely be detected. It is

hoped that improved climatic factors will provide more valuable results with the ratoon
Ccrops.

FERTILIZER TRIAL—DIFFERENT FORMS OF PHOSPHATES AND AMOUNTS OF POTASH
(First Ratoon Crop.)

Blocks. Plan and Crop Yields.
T ! | | Block.—B2.
2K ]pszx | Pm 1K 1K | Pm 2K ' Ps 1K . o
| : I ! Variety —. 513.
1| 12.84 | 12.84 5.68 988 | 935 | 882 Harvested.—October, 1933,
@) 182 18 | .8 154 = 1.33 1.36 Age of Crop.—14 months.
; . Hystem of Replication.—Five
Pm 2K Ps 1K . Pm 1K 2K Ps 2K | 1K randomised blocks.
I |1 988 | 1041 | 882 9.35 947 | 7.4 Plots —0-071 acre.
@ 148 | 151 i 1.35 14 150 i 1.16
|
Ix | TREATMENTS.
Pm 1K 1K | Pm2K | Ps1K  Ps2K 2K
I i 1 . Plant Cane.—
-l sse w5 900 | 9.0 9.49 10.28 1K—150 Ib. muriate of
@ 188 | 118 L3 | 15 147 1.46 potash per acre.
4 ‘ j -, 9K—300 1b. muriate of
! | »
Ps 9K | Pm IK | K | Pmer | 2K P IK potash per acre.
| i | ’ Ps—200 1b. superphos-
- Vo ess 917 | s 705 Cowm phate, 75 L. sulphate of
@ 141 180 i .84 ! 19 | 119 | 109 ammonia per acre.
' . ‘ . ‘ Pm—314 1b. meatworks
Pm2K 2K | Ps1K Pm 1K | 1K | Fs@2K MAnGLe per hore.
il V. la) 10.28 1 7.57 ‘ 6.00 728 | 7.28 8.82 Ratoons—No further mixed
| ;. - ‘ fertilizer, but all plots
(@ 185 & 116 .85 Loy | 11 182 received 160 Ib. sulphate
g i |

of ammonia per acre,

(1) Cane, tons per acre. (2) C.C.S., tons per acre.
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Cultivation.—Owing to the effects of continuous dry weather, the plant crop was
harvested as revenue in August, 1932, and the cane ratooned with the subsoiler four
times per row, twice as soon as the cane was cut, and twice a month later; the soil was
very dry at the first ratooning, and broke up in large lumps. Fertilizers as per plan
were applied to the plant crop, while the ratoons received one top-dressing of 160 Ib.
sulphate of ammonia per acre two weeks after ratooning.

Growth.—The cane ratooned poorly, improving a little ‘after the rain in October,
but many of the stools had died out and the ratoon generally was not satisfactory.
Good growth was made after the October rain, but was checked by dry conditions during
November to mid-December. It moved away again in response to the rain during the
latter half of December; a further check was caused by hot, dry weather in March, and
though the April rains had a heneficial effect, portions of this block did not respond in
the same way as other portions of the Station. Growth was again retarded by cool
conditions in May, and though all through the winter there was a good supply of moisture
in the soil, very little was added to the tonnages during that period.

Analysis of Variance.

DISCUSSION.

Due to the crop failure, the plant cane was not harvested as an experiment. The ratoons
were so poor also that little data of value can be drawn from the yields. The double
dressing of potash was superior to the single, as would be expected on this potash-
deficient soil, Both forms of phosphate were quite ineffective in producing increased
vields.

i | |
i D £ Sums of Half Lo,
Due to— | Figeéa?nf_ Sguares. Mean Siuare. (onn Sqi;re),
Blocks i 4 1951 ‘ 4-88
Potash .. . . .. . .. - 1 1524 | 1524 1-3619
Phosphates f N P 1-22 0-0995
|
Errors .. .. .. .. .. .. o 22 40-97 1-86 0-3103
|
|
1
Totel .. .. .. .. .. 29 7816
Crop Yields.
Muriate of Potash. Phosphates,
e 200 1b. super]
i phogphate | 314 lp.
| 150 Ib. 300 1b. None. + 751b. . meatworks
! sulphate | manure.
1 I ammonia. I
s e s e o |
Cane, tons per acre . .. .. .. . 8.04 9.46 857 | 915 | 852
Cane, percentage of mean yield .. .. . 91-9 108-1 980 g 104-6 ‘ 97-4
C.C.S. in cane, per cent. .. .. .. .. 14.95 15.14 15.05 | 1521 14.89
i i
C.C.8., tons per acre .. - . NN .. 1.20 1.43 128 | 139 | 127
| i
Standard Error 4,02 per cent. 4.92 per cent,

} _',: POJ 2%

b

% 19.50

| Qs13
| 1146
POJ 23¢
14.01
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24.59

Q 813
7.94
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Work of the Southern Sugar Experiment Station—continued.

VARIETAL TRIAL (Plant Crop).

Plan and Crop Yields.

Block—BI.
‘ | Ta A ‘to-
Porews | Qs1s | Poress | Qs1s o290 H{;;”:Ste‘z August to Octo

1950 1125 1118 11.06 17.63 Age of Cfrop.—10-12 months.

Plots.—1/30 acre.

Q813 | Co 290 Co 281 Manoa 304 | Q 813

from one-half of the block
were  ploughed  out in

|
o 14,57 10.83 9.75
S - !
! ‘. | TREATMENTS.
POT 234 | POJ 2725 | Q813 Co 290 | POJ 2725
| 5 i X
14.01 15.95 10.23 26.25 | 1542 Cultivation.—The stools
L

Q 813 Manoa 304 Q 813

. POJ 234 October, 1931, and the
9.37 9.75 | 10.82 | 13.25 land prepared for seedlings,
R S5 [ — while the other half wag
POJ 234 Co20 |2 ¢188 | Q813 plougbed out in  August.
| 1932 ; the entire block

15.63 23.25 12.56 9.28

thereafter  received  two
B - i further cross-ploughings and
Manoa 804 | Q 813 POJ 234  Co 290 harrowings, and the varieties

7.12 6.97 15.00 ' 18.83 were planted in mid-October,
R ] 1932, after being soaked in
Q 813 POT 2725 Q 818 o 281 water for 36 hours. The soil
‘ was in a fairly moist con-

7.03 16.50 I 6.75 1 15.57 dition.

\

: Growth.—All varieties germinated well, Q.813 being the first through, followed by
Co. 290, P.O.J. 234, and P.O.J. 2725 ; these four canes were through within a fortnight after
planting, while all the rest came through during the next week. M. 304 was the last and some-
what poorer in germination than the others. Good progress was made by all canes
until checked by dry conditions in November, Co. 290, P.O.J. 234, and P.O.J. 2725
standing up to the dry weather best. After the rain in mid-December a further period
of good growth was made till retarded by dry weather in March. Further growth was
made after the rain in April, but as atmospheric conditions were cool the progress was
slow.

Crop Yields.
T TTtTTTTTTTT I
| ‘
) ! . _— Cane, tons per | (,auc;, ver-
Variety. { No.of Plots. I L"‘mac;éfslu i‘stielf(l[;ffi'oilold.
I A |
i | ‘
Co. 290 o 7 | o276 244
i
P.O.T 2725 . 4 " 1684 181
Co. 281 ; 2 I X 162
P.0.J 234 ! 5 | 1381 145
]
26C. 188 .. .. e e e b s 1218 1m0
Q. 813 l 12 \ 9.33 | 100
~ Manoa 304 .. .. - - . - - - . 3 | 9.23 ‘ 99
DISCUSSION.

During the past four years the Pathologist and staff have conducted several
- gumming-resistance trials to determine the value of a selection of recently imported canes.
Those which had attained a satisfactory degree of resistance were submitted to an
observational yield trial, which was planted in October, 1932, and the results of this trial
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are recorded above. All but one of the varieties under review outyielded the standard,
Q. 813. Co. 290, P.0.J. 2725, and P.O.J. 234 appear to show decided promise, and the
produce from these plots was planted out in further yield trials on selected farms.

Owing to the erratic manner in which the plots were harvested and the immature
state of the crop, no reliable c.c.s. determinations were made. Results do suggest, however,
that the three canes mentioned above show good sugar content, and are rather early

maturers. The following percentages suggest, also, that the canes are not excessively
high in fibre —

P.OJ. 2725.. .. .. .. .. 102 per cent.
P.OJ. 234 .. .. .. .. .. .. 11-9 per cent.
Co. 281 .. .. .. .. .. .. 125 per cent.
Co. 290 .. .. .. .. .. .. 11-1 per cent.

Co. 290 differs from the earlier Co. canes in that it produces a much heavier stick,
and inclines more to the characteristics of the ‘‘mnoble’ canes.

Such canes as prove satisfactory in the trials now under way will be made available
for further farm propagation plots next vear, and it is confidently anticipated that one
or two will provide the vigorous, disease-resistant canes of good quality so seriously
lacking in the southern areas.

TRIAL WITH NEW LEGUMES.

A selection of recently imported legumes was planted out at this Station some
three years ago. Growing conditions were anything but favourable during the period
under review, and those species which have survived must cerfainly possess a definite
degree of drought resistance.

Two species were selected as showing decided promise. These are Crotolaria
goreensis (a species of “ Rattle Pod ) and Canavalia ensiformis (*Jack Bean ). The
following are the notes recorded during the past season :—

Crololario goreensis—The seed was sown broadcast at the rate of about 13 Ib. per
acre towards the end of November, 1932, the soil being fairly dry at the time. There
was a poor germination, and it appeared as though the crop would be a failure; but
after the rain in mid-December the remainder of the seed came away well, and, together
with what had previously come through, grew vigorously during the next two months.
Being of a bushy nature with a good supply of foliage, the ground was quickly covered.
The plants suffered a check during March, but recovered quickly after the rain in April,
and grew to about 3 feet, flowering profusely and seeding heavily in May.  After
the seed matured the foliage fell and the plants appeared to be dying out, but early in

June they began to send out fresh shoots, and in a short time the plants were quite
green again.

From its behaviour here this plant should prove a good green manure, since it
provides a good cover and is very easy to plough under when mature.

Canovalia  ensiformis—The seed was sown broadcast at the rate of about 17 Ib.
per acre towards the end of November, 1932, but there was no germination till after the
rain in December, when a fair stand was obtained; this would probably have been
better had the seed been sown in drills. The plants grew well during the following two
ronths and covered the ground in a short time. The foliage is broad and plentiful and
the plant of a bushy nature. It flowered and podded towards the end of February, but,
the followmg month being dry, very few of the seed reached maturity. The plants
suffered considerably from the dry weather. They revived again after the rain in April
and flowered a second time, but only sparsely, and few seeds were obtained.
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the standard,

This might also prove a good green manure crops as it provides a good cover and
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Crop Yields.

An estimate of the crop yields of these species was made, and samples of the

of excessively _ entire plants were later submitted to analysis, with the following results :—

Crotoluria goreensis. | Cunavalia ensiformis.

|
|
| e
|
|
\

|
ield per acre (green matter) .. 16-8 tons | 11-8 tons
|

;:Nitrogen 274 Ib. per acro 133 lb. per acre

. . hosphoric acid 28 1b. per acre I 22 Ib. per acre
heavier stick, P P P

- Potash

|
|
|
i 102 1b. per acre 113 1b. per acre

nade available
ated that one
7 80 seriously

Though these species would be of limited value during a short fallow, they appear
~ to possess definite promise as cover crops for long fallow. They are now being planted
~out with a view to securing further seed supplies, which will then be made available to
desirous growers. '

ETAILS OF ANALYTICAL WORK PERFORMED AT THE LABORATORY OF THE
SOUTHERN SUGAR EXPERIMENT STATION, BUNDABERG, FROM 1lst NOVEMBER, 1932,
TO 31st OCTOBER, 1933.

Station some
1g the period

ess a definite Materials. Igiﬁ;:é;f
Sugar-canes and juices for growers .. .. .. 673
are Crotolaria Sugar-canes and juices for Agricultural Show Bundaberg .. 218
Bean ). The Sugar-canes and juices for Agricultural Show, Maryborough .. 47
Sugar-canes and juices for Agricultural Show, Pialba .. .. 50
Sugar-canes and juices for Experiment Station .. -, .. 101
ut 13 1b. per
time. There Total .. .. . 5a .. . 1,089

. failure ; but
and, together
two months.

ckly covered.
rain in April,

TOTAL TONNAGE OF CANE HARVESTED FROM THE SOUTHERN SUGAR EXPERIMENT
STATION, BUNDABERG, DURING 1933.

Tons.
l\iay. Aﬁ?r Cane sent to mill .. .. .. .. .. .. .. 3259
» bub early in Cane used for plants .. .. .. .. .. . .. 14-0
its were quite
Total . - .. .. .. .. 3399
nure, since it _Nature of Crop—
Tons.
Plant cane .. .. .a . .. .. 161-3
about 17 Ib. First ratoon (standover) .. o .o - . oo 1179
v till after the First ratoon .. .. .. .. .. .. .. 60-7
ly have been
following two Tonnages— Per cent.
. plentiful and Q. 813 .. .. - .. .. .. .. .. 56-8
February, but, Co. varieties .. .. .. .. .. .. .. 15-8
The plants Other varieties .. .. . .. .. .. .. 27-3
rain in April
1 Area harvested .. .. .. .. .. .. .. 21 acres

Average tons per acre .. .. . .. .. .. 55 16-18
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Division of Pathology.

Mg. Arraur F. Brrn, Pathologist.

The disease situation during the period under review has been greatly influenced
by the unusual climatic conditions which have prevailed throughout the whole State.
With the exception of wvad stripe and downy mildew in the Lower Burdekin district,
these conditions have been such as to minimise both the rate of spread and the effects
of the more important diseases, and, as a natural corollary, of course, our gumming and
leaf-scald disease resistance trials have been adversely affected. The most noteworthy
advance made during the year has been the final determination of the insect respomsible
for the spread of Fiji disease, together with the understanding of the conditions which
govern the rate of spread of the disease. This information should prove of the greatest
possible value in view of the apparently general susceptibility of the vigorously growing
canes of the Kassoer “ blood line.”” Important progress has also been made in the
development of technique for the conduct of varietal resistance trials and in the
preliminary studies of the economic importance of the newly described pseudo-scald or
chlorotic streak disease. All available evidence strongly indicates that this disease is
of first-rate importance, and emphasises the necessity for the institution of controlled
production of healthy planting material in each mill district of North Queensland.

Variety Introductions.
Only two foreign cane varieties were introduced during the year—viz., C.P. 807 and
C.P.H. 139. Both are seedlings raised by the United States Government at Canal Point,
Florida, and are very promising canes under the subtropical conditions of Louisiana.

Resistance Trials.

The policy of extensive resistance trials to determine varietal resistance or
susceptibility to the diseases of any particular district before distributing new varieties
is being gradually extended as suitable methods are developed for each disease. At the
present juncture trials to determine resistance to the following diseases are being carried
out —Gumming, leaf-scald, red stripe, downy mildew, Fiji, mosaic, and root rots of the
Marasmius type. This policy is already proving of the greatest value in predetermining
the suitability of individual varieties for particular localities, in contrast to older methods
of trial and error, under which a variety might be planted to extensive areas before its
susceptibility to a particular disease became apparent. A striking example of the economic
value of this systematic procedure is furnished by the variety P.O.J. 2940 in the Lower
Burdekin district. A small quantity of the variety was taken into the district last year
for trial purposes, but, while the arca planted to this outstandingly vigorous cane is still
only a fraction of an acre, it has been established by means of a disease-resistance trial
that further propagation is unthinkable. Had this variety been introduced to two or three
discase-frec farms without being subjected to resistance trials, its high vigour would
undoubtedly have ensured its very rapid planting to hundreds of acres in all parts of the
district. Downy mildew being present on or near the majority of the farms, this disease
would then have literally swept through the fields of this variety and have caused very
great Josses.

Resistance trials have now been extended to include the determination of ““family”
resistance to gumming and leaf-scald diseases, in order to ascertain whother any particular
cross is likely to yield progeny which will include a high percentage of individuals
recistant to either or both of these major diseases. In order to facilitate this work
insofar as leaf-scald disease is concerned, and to enable larger numbers of seedlings to be
treated, attention is Deing directed towards the possibilities of determining such mass
response in the young seedling stage.

A very interesting (and disconcerting) result of our varietal resistance trials is the
increasing evidence that the highcr-numbered P.O.J. canes of the Kassoer blood line
are generally highly susceptible to red stripe, downy mildew, and Fiji diseases. Indeed,
they introduce a mnew order of susceptibility. On the other hand, they are generally
highly resistant to gumming disease, as well as to mosaic.
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‘ Pseudo-scald ** or Chlorotic Streak Disease.

‘ Pseudo-scald ” was the term provisionally applied to a disease deseribed in the
Anmnual Report for 1929, at which time it was not definitely known whether it was distinet
from leaf-scald or mot. In the interim a considerable amount of attention has been paid
to the disease, and, as it has been conclusively demonstrated that there is no question
of *the separate identity of these two diseases, it is proposed to adopt the name since
used in Hawaii—viz., Chlorotic Streak. Last year a small stock of Badila cane, known to
be free from leaf-gscald, was obtained and planted in the Pathology plot after one-half
of the setts had been subjected to warm water treatment. The results of this small
trial were particularly striking; the treated cane gew vigorously and appeared disease-free
throughout the life of the crop, while the untreated cane bore the typical symptoms on
all but two stools, was sickly and stunted in appearance, and the yield was less than
40 per cent. of that of the treated cane. Naturally, definite conclusions could not be
drawn from a small trial conducted in a latitude where Badila is not widely grown, but
the results were such as to demand further trials immediately. Accordingly two field
trials with the variety Badila have been set out, one (Tully) comparing diseased and warm
water treated cane, and the other (Mulgrave) comparing local diseased cane and healthy
cane from the Tableland nursery. These trials were planted in August and July
respectively, and already striking differences are apparent between the diseased and
healthy or treated cane.

The symptoms of the disease were fully described in an article recently published
in the second issue of the Cane Growers Quarterly Bulletin. In addition to Badila (the
variety chiefly affected), the disease has also been observed in H.Q. 426 (Clark’s Seedling),
H.Q. 409, S.J. 4, Korpi, S.C. 12/4, P.O.J. 2878, P.O.J. 2722, P.OJ. 2875, and D. 1. 52,
and doubtless will be found in numerous other varieties as oppertunities for observation present
themselves. Symptoms have been readily observable in North Queensland during the past
two months, particularly in the young ratoon cane, and a rapid survey indicates that
the disease is much more prevalent in the highest rainfall sections, and particularly in low-
lying country. Attempts to transmit the disease by knife infection have so far been
without result, and secondary transmission in the field would not appear to be rapid, as
a rule, thus permitting the disecase to be controlled by the use of healthy planting
material. The question of possible insect transmission of the disease is being investigated
in co-operation with the Division of Entomology.

It has been noted that the variety S.J. 4, in addition to the usual symptoms of
chlorotic streak disease, commonly bears leaf markings which resemble those of chlorotic
streak in colour, outline, and width, but differ inasmuch as they are borne at the tips
of the leaves only, and, in addition, are much more numerous. Cuttings from stalks
bearing such striped leaves were subjected to the warm water treatment as used in the
cage of chlorotic streak, but mno difference was noted between the treated and untreated
cane. It is, therefore, concluded that these characteristic markings of the leaf tip are not
symptoms of chlorotic streak disease.

Fiji Disease.

Fiji disease has mnever been widely distributed in Queensland and wuntil recently
had not assumed major importance. However, with the discovery that certain new
canes of excellent promise in the gumming-resistance trials were, unfortunately, extremely
susceptible to Fiji disease, the presence of the latter assumed a mnew aspect, and it became
necessary to have precise information regarding the mode and the conditions governing
transmission under natural conditions. This investigation was carried out with the

" co-operation of Mr. R. W. Mungomery, of the Division of Entomology, and was successful

in demonstrating that an insect vector-—the sugar-cane leaf hopper Perkinsiclla saccharicida
Kirk—was the matural transmitting agent. The entomological aspects of this work are
more fully discussed on page 68; from the pathological point of view, several important
points have emerged. It has been shown that the incidence of the leaf hopper population
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is highly positively correlated with the vigour of the cane, and, hence, rich river flats,
for example, are not desirable sources of plants, while susceptible varieties, if grown, should
be restricted to the poorer soils. The prolonged period of latency before the development
of symptoms by plants infected in the late autumn makes it essential that for the selection
of fields for plants there must be made at least two inspections, of which the second
should be carried out mnot later than March and not less than three months later than
the first inspection. All roguing of diseased plants should be completed before the leaf
hopper population assumes significant proportions. TFinally, in the matter of disease-
resistance trials it would appear essential that the source of infection should be a tolerant
variety, that the trial be planted tnder conditions favourable for rapid growth, and that
it be planted relatively late in the season so that the diseased plants are still succulent
and attractive to insects at the period of increase of leaf hopper population. Based on
the results of this fnves’oigation, a Tiji discase resistance trial has now been laid out under
conditions which it is believed will ensure success; the varieties planted include all known
" blood lines with the exception of Saccharum robustum.

The general situation in regard to Fiji discase has improved considerably during
the past two seasons, due to adverse weather conditions, which not only were responsible
for decreased numbers of the insect vector but favoured the early death of diseased plants
and so reduced the sources of infection.

Dwarf Disease.

This new disease has been recorded on eight more properties in the Homebush

area, making the total number of known infected farms sixteen, while a further variety
(Malagache) has been added to the list of the varieties in which the disease has been
observed. As previously reported, all the characteristics of this disease strongly suggest
the virus type, with the concomitant probability of insect transmission in the field. The
services of Mr. W. A. McDougall, Assistant Entomologist stationed at the Mackay
Experiment Station, have been co-opted for the investigation of this disease, and he has
already initiated preliminary = experiments i an attempt to determine methods of
mechanical or insect transmission. Field observational trials are also being conducted,
and in this connection it is interesting and reassuring to note that secondary spread
appears to be restricted to a particular type of country.

‘Gumming Disease.

Owing to the almost entire absence of the normal summer wet season in the
southern  districts of Queensland, there was very little secondary spread of gumming
disease, and, following the extremely droughty conditions of the previous year, there is
relatively little evidence of the disease, even in susceptible varieties. Iurthermore, owing
to the warm wet winter there has not been the usual pronounced check in growth and,
consequently, there has been a greatly reduced effect upon such cane as was diseased.
By the same token, conditions have mnot been favourable for the conduct of gumming-
resistance trials, and conclusions regarding the current trial cannot be drawn with the
precision desired. Of the varieties under test, no death or oozing of gum occurred in
26 C. 148, Hawailan Uba (%), P.O.J. 2725, P.O0.J. 2875, and P.O.J. 2940, while
no death and only slight oozing was observed in S.J. 524 and P.0.J. 234. All these
canes would appear to be of sufficiently high resistance to be grown commercially without
special precautions , but owing to the generally unsatisfactory climatic conditions prevailing
throughout the progress of the trial, all canes of any promise have been included in the
new season’s trials for confirmation of results. The results with P.0.J. 234, P.O.J. 2725,
and P.O.J. 2875, however, have been confirmed by independent trials conducted by the
C.S.R. Company.

The first family resistance trial was conducted with a small amount of material
available from the first batch of seedlings raised at the Bundaberg Sugar Experiment
Station.  Only four crosses were available in sufficient numbers to permit of any
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river flats, indications as to the standard of resistance likely to be expected from their progeny. Two

wn, should setits of each seedling were planted, hetween guard rows as usual, the final results at the
evelopment conclusion of the trial on 15th Uctober being as follows i —

he selection

i | |
i | Stools with | Stools with

the second . 1’
Number of | Stools with caf S | i Stools witl
later than Cross. Stools. | no Symptoxns. | Leat %{;{;}ftoms} 0“53‘5&5’1?_“ 1o 1 Dead Stulk&ls.
B : ' | |
re the leaf 2 - T T i‘ T - E Tt
of disease-  P.0.J. 2040 x S.C. 12/4 68 47 | 14 3 4
| * i ‘ |
> a tolerant . N.G. 15 X S.C. 12/4 .. .. . | 46 | 26 7 3 11
1, and that N.G. 24 x RP.6 . 1o 43 34 0 | 33
Il succulent S.J. 4 S.C. 12/4 130 . 2 ‘ 26 13 | 39
Jo4 x 8.C12 | 52 | 26 | < | 3¢
Based on / | ‘ | i ;

L out under '
s all known Of these- crosses, it would seem that only the first shows sufficiently high general
resistance to warrant further trial in these districts. Two further triale have been planted
for the ensuing season-——one at Bundaberg containing thirty varieties, and a second at
vbly  during
responsible
ased plants

Bli Bli containing fourteen varieties and over 600 seedlings for the determination of
family resistance.

In order to malke a preliminary selection and to provide planting material for farm
trials, an observational yield trial was conducted with seven gumming-resistant varieties.
This trial was conducted at the Bundaberg Experiment Station and is fully reported on

Homebush page 51. It will be seen that the variety Co. 290 has yielded remarkably well in view

. of the adverse season; this variety, together with P.G.J. 2725, P.O.J. 254, and Co. 281,
aer variety

has greatly outyielded Q. 813 under the conditions of the trial, while the sugar content
© was quite satisfactory. These four varieties, together with the resistant varieties P.O.J.
979, P.O.J. 2379, P.O.J. 2875, and P.0O.J. 2878, have been set out in a series of farm
yield trials, and it is confidently expected that they will yicld satisfactory substitutes
for the susceptible standard varieties D. 1135 and M, 1900 S.

> has been
gly suggest
field. The
1e  Mackay
and he has

nethods of
conducted, Red Stripe.
ary spread Mainly due to the stunting and growth-checking effccts of almost unprecedentediy

dry spring weather, the incidence of red stripe top rot was greater in the Johnstone and
Mulgrave districts than it has been since the inception of this Division.

Fortunately, by far the greater proportion of death of shoots occurred early in the
season, and so the compensation factor, due to increased growth of the remaining shoots,
had adequate time in which to operate. The effect of this corpensation factor may be
deduced from results kindly furnished from the Goondi Mill, which is situated in one of
the areas of greatest intensity of red stripe. The yield per acre for the standard variety
Badila (plant and ratoon) is tabulated for the last five years and strongly indicates that
the ultimate effect of the top rot upon the crop results has been almost negligible. These

son in the

gumming
ar, there is
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rowth and,
8 diseased.

d ng@mmg- results should be sufficient to combat those wild assertions that Badila is * running out”
L with the .
. on account of red stripe top rot :—
securred in Yield in Tons per Ac
. Year. . ield in Tons pel re,
40, while 1930 .. .. .. .. . .. .. .. 228
All these 1931 .. .. o2
lly without 1932 . e e e e 220
. prevailing 1933 .. .. .. .. .. . .. .. 26 (approx. estimate)
ded in the ] L. . . .
L0.J. 2795 In the Johnstone district early planting was a conspicuous success in the control
‘ed‘ l.)y‘d ;h(; of the disease. An excellent example of this form of control was obgerved in two

adjacent flelds at the Eight-mile in the South Johunstone Mill area. These two fields were
separated only by a headland, had been cultivated on the samme general lines, and had been
of material p b given identical fertilizer treatment. The one field, which was considered by the field staff
Experiment 4 of the mill to be the worst affected in the district, was planted in August, 1932, and the
it of any \ \ amount of death was estimated at 39 per cent. of the stalks; the other field, planted
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in April, 1932, had only 2:5 per cent. of dead stalks. Nevertheless, owing to the death
taking place relatively early in the season, the compensation factor must have been very
considerable. as the owner reports that the yield per acre in the 39-per-cent.-killed
block was greater than in any previous year. This method of avoiding the disease did
not prove efficacious this year in the Mulgrave area in soils of low moisture, the early
part of the season being so dry as to offset any advantage gained by early planting.

A successful varietal resistance trial was conducted at the South Johnstone IExperi-
ment Station. The trial was planted at the end of August, the plants being set close
together in the drill, while every third row was a guard row of the highly susceptible
P.0.J. 2714. Natural infection was relied upon, and weather conditions proved very
favourable. The results obtained, when the trial was concluded at the end of March,
were as set out hereunder :—

Variety. Stalks. Doad Stalks. | pooy P,

HQ. 426 .. .. e 78

S.J. 4D e 144

S.J. 1p . . .. .. .. . .. .. 221 1 4
Oramhoo .. . .. . .. .. .. . .. 122 1 -8

B. 208 : 91 5 55
Badila ! 10

S 3D : 151 25 | 166
9.7, 20 ‘ 160 | 30 188
POJ2040 . 82 o 209

P.O.T. 2878 .. . . . . . . .. ! 302 i 65 21-5

Four varieties (H.Q. 426, B. 208, Badila, and P.O.J. 2878) whose field reaction
to this discase is well known were included in addition to P.O.J. 2714 for reference
purposes. In the field these four varieties exhibit four distinet grades of resistance or
susceptibility, and it was reassuring to find these grades exactly reproduced in the trial.
The P.O.J. 2714 in the guard rows suffered the greatest ‘amount of death, but the
percentage could not be determined with accuracy ; the seedling S.J. 7 was included in a
small leaf-scald trial immediately adjacent to this trial and, therefore, might be treated
as being included therein. The amount of death of stalks in this variety was 10 per
cent.  The results of the trial are self-explanatory, bearing in mind the fact that Badila
vepresents the approximate limit of susceptibility allowable in varieties planted in the
spring. The performance of the vigorous P.0.J. 2940 is disappointing and, coupled with
its high susceptibility to downy mildew disease, it is doubtful whether it should be
propagated further in North Queensland.

A second resistance trial was set out in the Mackay district, but no infection
vesulted naturally, and two series of artificial inoculations proved fruitless. This result
serves to confirm our previous experience that red stripe will inevitably appear if climatic
conditions are favourable, and artificial inoculation is useless if they are not.

Downy Mildew.

Downy mildew continues to be the major disease of the Lower Burdekin area’ and
is more prevalent at present than for some years past. Thisis due to two factors—the
warm wet winter of 1933 and the planting of the variety P.O.J. 2878. In normal scasons
there is little or no secondary spread of the disease during the dry cool months of June-
September, but a very considerable rate of spread has been maintained throughout the
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past few months. The explanation of this state of affairs is made readily apparent by

reference to the attached table, which sets out the rainfalls registered at IKalamia Estate
for the past six years —

Rainfall in Inches.
Month. - T T 7| A
1923, 1929, | 1930. 1931. 1932, 1933.
I _ B I B | |

Jue .. .. .. .. 55 304 122 a7 24 440
| |

July .. .. .. -01 02 14 0l R
. ‘ ‘ |

August e Nil 01 Nl 24| 22 -80
1 | i

September .. .. .. -01 32 Nl 03| 03 | 12

It will be seen that the rainfall for this period has been greatly above average
during the current year, giving the warm humid conditions necessary for the production
and germination of the spores of the fungus causing the disease.

The first downy mildew resistance trial was carried out with the co-operation of
Kalamia Estate. Since the chief object of the trial was the development of a method
for the conduct of such trials, the number of varieties was restricted. Freshly stripped
cuttings were exposed to bud infection by spores of the causal fungus before planting,
while diseased stools were scattered through the plot to provide subsequent sources of
infection. This trial will be continued until next winter, but it has already yielded
interesting results and indicates the efficacy of the method employed. The degree of
infection so far recorded in each variety is as follows —H.Q. 426, nil; Badila, nil ; P.O.J. .
2725, nil; B. 208, 15 per cent.; P.O.J. 2878, 25 per cent.; P.0.J. 2940, 85 per cent.
The four varieties H.Q. 426, Badila, B. 208, and P.O.J. 2878 have responded as
anticipated. Field performance has indicated that P.O.J. 2878 is too susceptible to be
grown where downy mildew disease is prevalent, and, consequently, it is obvious from
this trial that P.O.J. 2940 is far too susceptible to warrant a moment’s consideration as a
possible cane for the Lower Burdekin area.

Root Disease.

Consideration has been given to a disease which appears to be a root disease of
the Marasmius type. This disease has been observed in restricted areas in different
parts of the State, but has been observed most frequently in the Bundaberg district. It
is associated with dark rved spots upon the leaves, which commence as small specles, but
which may coalesce to give a general discoloration of all or portion of the leaf. The
spots are equally visible on both sides of the leaves and are more common on older than
younger leaves. They do not have necrotic centres, but whole leaves may die. The leaf
sheaths carry an abnormal red blotching of the inmer swrface and in advanced cases may
be cemented together by a whitish mycelium, but this cementing may occur unaccompanied
by leaf spotting. In practically every instance stalks bearing these reddish leat spots
show, on dissection, a dry brownish red rot at the base of the stalk, together with a
considerable rotting of the roots.  Diseased and healthy shoots are very commonly found
in the one stool; the diseased stalks in such cases have a tendency to arise from an end
bud, while diseased secondary shoots are almost invariably found to arise from a diseased
primary shoot. ~Various aspects of this disease and possible contributory factors are being
investigated by means of fleld trials which include a resistance frial and type of planting
material, soil sterilization, soil amendment, and sett treatment trials.

Leai-scald Disease.
A resistance trial composed of the progeny of several trial marviages was carried
out at Meringa. Cuttings were inoculated by smearing a suspension of five straing of
B. albilineans upon the freshly cut surfaces. Owing to the dry conditions, long cuttings
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were used. Conditions remained exceedingly dry and germination was very variable, and
a large number of stools perished shortly after coming through the ground. Of the
remaining stools, very few bore symptoms of leaf-scald. It may, therefore, be a legitimate
assumption that failure to germinate was in a considerable part due to the inoculation of
susceptible canes. The following table sets out the numbers of setts which failed to germinate
or produced sickly stools which soon died :—

Failed to |
germinate or
Cross. Setts Planted. produced Percentage.
rapidly dying
Stools. 1
P.0.7. 2878 x S.C.12/4 .. . - . . . . 100 1 |‘ 1
P.OJ. 2878 x SW. 499 .. .. .. .. .. .. 180 7 . 4
N.G. 15 x S.0. 12/4 ce e 95 5 5
|
N.G. 15 % Pompey .. .. .. .. .. .. .. .. 120 11 ! 9
i
N.G. 156 x H.Q. 409 .. .. .. .. .. .. .. 40 5 12-5
Oramboo X Q. 813 .. .. .. .. .. .. .. .. 104 5 5
Oramboo x H.Q. 409 .. .. .. .. .. .. .. 70 11 16
N.G. 24 x S.C. 12/4 .. .. .. .. .. .. .. 90 3 3
N.G. 24 x K. 28 .. .. .. .. .. .. .. .. 90 22 24

Two cuttings of each seedling were planted, except in the case of second-year
seedlings (N.G. 15 x S.C. 12/4, N.G. 24 x EXK. 28, and N.G. 24 x S.C. 12/4), when five
cuttings were planted. When compared with last year’s trial and the supplementary
trial set out below, it will be seen that the order of resistance appears reasonably
consistent.

A supplementary trial was conducted by utilising the original seedling block, which
was exposed to natural infection and mechanical infection due to the use of unsterilized
knives in cutting out selected stalks and juice sampling. This trial has yielded valuable
positive results, but in trials of such a nature it is considered that the negative results—
i.e., apparent high resistance of certain crosses—require confirmatory trials. The results
are set out below :—

N | Bmred
Badila x S.C. 12/4 - .. .. .. .. .. .. .. 1,008 5
Badila 0 Ewa 371 .. .. .. .. .. .. - . 160 16
Badila x Q. 813 .. .. .. .. .. .. .. .. . 404 Nil
Badila x H.Q. 409 .. .. .. .. .. .. .. .. 208 21
N.G. 16 X Ewa 371 .. .. .. .. .. . . .. 56 21
NG 16 % Q813 .. oo e 220 4
N.G. 16 x B.K. 28 .. .. .. .. .. .. .. .. 56 36
P.O.J. 2878 x SW. 499 .. .. .. .. .. .. .. .. 806 4
P.0.J. 2364 x H.Q. 409 .. .. .. .. ‘s .. .. .. 488 2
P.0O.J. 2364 x 8.C. 12/4 .. .. e .. .. .. .. .. 370 Nil
Oramboo x Q. 813 . % 564 10
Oramboo > H.Q. 409 .. .. . .. .. .. .. .. 142 48
Pompey x D. 1135 .. .. .. .. .. .. .. .. 104 24
Pompey x N.G. 15 . .. .. . . . .. 250 54
Uba x W. 4 .. - .. . .. . . e .. 22 Nil
Danicl Dupont x P.O.T. 2878 .. .. .. . .. .. .. 430 Nil
B. 208 x 8.C. 12/4 . . ve .o .. .o . .. 60 Nil
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The most suitable method of inoculation to be used in connection with trials of
varietal resistance to this complex disease ig still the subject of experimental investigation.
A study of trials in which the smear method of sett inoculation has been used suggests
that the apparent ‘ recovery” from the disease may be due to the failure of the
inoculum to penetrate to the central eyes, which produce healthy shoots, while the
diseased shoots from end eyes soon die under adverse conditions, leaving a healthy plant.
In order to overcome this possible objection to sett moculation, a simple method of pressure
inoculation has been devised in the laboratory; this method ensures the penetration of
the inoculum to the central eyes even though conditions require the use of long cuttings.
Further trials using the method of inoculating growing shoots by means of injections
indicate that this method is quite unreliable inasmuch as it is too severe, and positive
results are obtained from known highly resistant varieties. The investigation of various
methods of inoculation and sources of inoculum is being continued, and a considerable
amount of attention is being focussed upon the possibility of ascertaining the mass
response of trial marriage progeny by the inoculation of very young original seedlings.

, Publications.
The following publications have been issued from the Division during the year :—

Banded (Sectional) Chlorosis Associated with Tangle Top and Death of Sugar-
cane. Qld. Agr. Jour. 28: 5: pp. 476-483, 1932.

The Control of Sugar-cane Diseases. Proc. Fourth Ann. Conf. Qld. Society of
Sugar Cane Technologists, pp. 60-75, 1933.

Dwarf Disease of Sugar Cane. Farm Bulletin No. 8, pp. 1-6, 1933.

Fiji Disease of Sugar Cane and its Transmission. Bulletin No. 4, Div. of Path.,
pp. 1-28, 1933.

The Spread of Fiji Disease by Insects. Quarterly Bulletin, 1 : 1 : pp. 20-23,
1933.

The Control of Diseases in Young Plant Cane. Quar. Bulletin, 1 : 2 : pp.
49-52, 1933.

What are the Losses Due to Red Stripe (Top Rot) Disease ¢ Quar. Bull,
1:2: pp. 35-37, 1933.

A New Disease of Cane in North Queensland. Quar. Bulletin, 1 : 2: pp. 42-46,
1933.

In addition, wiceless lectures were delivered on the following subjects :—

Dwart Disease ;

Fiji Disease ;

Leaf-Scald Disease ;

Cane Varieties, the Need for Restricted Numbers on the Farm ;

Control of Diseases in Young Plant Cane.




Division of Entomology.

NORTHERN STATION, MERINGA.
Mgr. E. JARVIS, ENTOMOLOGIST.

I have pleasure in reporting fhat control measures studied during the last twelve
months with a view to minimising the tremendous annual loss to the sugar industry
from the ravages of root-eating grubs of Scarabwid beetles have again yielded positive
results in field experimentation.

The present interest in entomological matters displayed by individuals occupying
more or less important positions associated with the manufacture of sugar is very
encouraging, and not only have these laymen and the managers of our Northern central mills
become thoroughly awakened to a fuller realisation of the possibilities of scientific research
in connection with cane-grub control, but a similar spirit of alert inquiry appears to be
manifested also by certain directors of commercial firms, some of whom have manufactured
various insecticidal compounds in the hope of discovering a solution to the so-called
“ cane-grub problem.”

Fumigation of Cane-grubs.

The success achieved against our cane-grubs last season by the practice of soil
fumigation has now placed this control measure on a firm basis, proving beyond doubt
the economic value of Doth carbon bisulphide and paradichlorobenzene. As often pointed
out in former reports during past years, these fumigants are effective against root-eating
Scarabzid grnbs,  whether employed  separately or mixed together. Economic
entomologists in other countries, however, prefer the former and more simple method
of application, and in latest research bulletins are recommending the use of dry mnodules
of paradichlorobenzene for combating the ravages of such Scarabsid grubs, with which
they claim to be obtaining high percentages of mortality.

Some interesting results regarding the evaporation of crystals of paradichlor. were
published by Z. 8. Golovyanko whilst experimenting in Russia against grubs of the
forest cockchater Melolontha hippocastani Fabr. in the Darnitza region. He found that
varying degrees of concentration of the fumes of this chemical were required for destroying
the different instars of grubs of the same species of Scarabside. Young grubs of
Polyphylla  and  Melolontha were found to be most susceptible to such fumes, being
analogous in this respect to adult grubs of closely allied species belonging to the same
family and differing only slightly in size. Varying degrees of concentration of these
fumes were also found to be necessary when treating the grubs of different families of
Coleoptera.

Tt was noticed, for example, that elaterid and curculionid larvee proved to be
the most vesistant to treatment with paradichlorobenzene.

Our field experiments with this fumigant have shown that we can get similar
results in Australia, but unfortunately the high cost of labour in Queensland combined
with the heavy duty on paradichlor. prohibits its use in dry nodule form for the time
being.  On the other hand, marked successes have resulted in the Cairns and South
Johnstone districts from soil injections of carbon bisulphide, both with and without the
admixture of paradichlorobenzene.

Cane farmers supplying the Mulgrave Central Mill this season have placed orders
with the managers amounting to £4,000 for purchase of the above fumigants to be used
against cane-grubs at the beginning of next year (1934).
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Fumigation of Cane-grubs during 1933.

It is interesting to record the following results obtained this year by growers in
the Mulgrave area on blocks of cane which they fumigated for cane-grubs under the
personal supervision of this Experiment Station. Considering the fact that the cane
received a severe check from seven months’ drought at the latter end of 1932, and that
the rain was exceptionally recurrent during the fumigation season of 1933, thereby
interfering with fumigation work, and that the average nmumber of grubs per stool was
very high in most cases, the results obtained are quite good.

The results of several other blocks which will cut larger tonnages will not Dbe
available until the cane is harvested later in the season.

Block 1.—8ix acres of Badila, four and a-half fumigated. Block averaged 27
tons per acre, while the unfumigated portion had to be ploughed out
and replanted. The fumigated portion ratooned well.

Block 2.—S8ix acres of Badila plant, all fumigated. Cut 31 tons per acre.
Average of ten grubs per stool before fumigation.

Block 3.—Fifteen and a-half acres of Badila plant, average of eighteen grubs
per stool.  Cut just over 20 tons per acre.

Block 4.—Ten acres of Badila plant, average fourteen grubs per stool. Cut
22 tons per acre.

Block 5.—Eighteen and a-half acres Badila, first ratoons, average eight grubs
per stool. . Cut 22 tons per acre, in spite of being fumigated after the
cane was already showing serious damage. This block when fumigated
last year (1932) cut 45 tons per acre.

Block 6.—Seventeen acres, D. 1135 plant, average about four grubs per
stool. This block was fumigated with a light dose, and, although mnot
yet harvested, will probably cut 30 tons per acre.

The total area of cane fumigated in the North this year is more than 800 acres;

and indications seem to show that a still larger arca will be fumigated during the coming
season.

In the above connection it may be mentioned that seventeen farmers in the South
Johnstone district fumigated 14066 acres, at an average cost of £7 15s. 1d. per acre,
with satisfactory results, 87 to 96 per cent. of the grubs being destroyed. In certain
cases 100 per cent. kill was obtained. “It is interesting to note that in one instance
carbon bisulphide was used without the addition of paradichlor., the kill being 87-5 per
cent., which was considered to be a very good result, as the grubs not killed were
occasional stragglers outside the radius of fumigation.”

It was estimated that 8,500,000 grubs were killed by fumigation in the South
Johnstone area during the one season.

Life-history and Control of our Greyback Cockehafer.

This question has been discussed in a series of contributions published in the
Queensland  Agricultural Journal, which are intended to subsequently take the form of a
Farm Bulletin. This will contain twelve plates and sixteen inset figures, illustrating the
life-cycle stages of our chief cane-beetle ; its subterranean and aerial activities throughout
each month of the year; approved methods for controlling its ravages during the egg,
grub, pupal, and adult stages of development; and the biological control effected by its
insect enemies and fungus diseases.

Although by no means exhaustive, the treatise in question will be the most
omprehensive yet published dealing exclusively with the economy of our greyback cock-

hafer.
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Experiments with White Arsenic.

Notwithstanding failure of the experiments against greyback grubs at Greenhills
by Dr. J. F. Hlingworth during 1919-1921, some of the growers at Giru, in the Ayr district,
claim to have lately obtained encouraging results with white arsenic against this cane-
beetle.  Accordingly some experiment plots were laid down in order to furnish farmers
of the Lower Burdekin with reliable data regarding the value of arsenic as a grub control.
Five plots were established last May by Mr. J. H. Buzacott (Assistant Entomologist) at
Giru, and one plot at Ayr, each laid out as randomised blocks, five of which had three
treatments, with four replicates of each treatment, whilst in the sixth plot there is provision
for a treatment also of carbon bisulphide during February or March of next year (1934).
Arsenic was applied at the rate of 60 and 200 Ib. per acre. In August, four months
later, living grubs were still present in the blocks that had received large dressings of
arsenic.

Visits to Other Sugar Districts.

Giru~~Three times, February-March, May, and August. Establishment and

inspection of arsenic plots.

Ayr—Once in May. Establishment of arsenic plots.

South Johnstone.—Once in March. Advising with regard to fumigation at Kxperi-
aent Station.

Babinda.—Three visits—August, September, and October. Collecting puparia of

Ceromasia sphenophort.

Pawngilly and DBartle Frerc—Sundry visits. Releasing Tachinid flies on borer-
infested farms.
Eubenangee, Jogo, Mopo, Freshwater, Meerawa, Innisfail, Tully.—Several visits.

Releasing Tachinid flies and establishing standover sanctuaries for the

parasites.
Transmission of Cane Diseases.

Experiments were instituted at this Experiment Station by the Assistant
Entomologist during August last with a view to seeing whether the diseases known as
Setts of susceptible canes
were accordingly planted, and when properly established an attempt will be made to
infect the healthy shoots by means of insects fed on diseased canes.

Leaf-scald and Pseudo-scald can be carried by insect vectors,

Distribution of the Tachinid Fiy.

Supplies of Tachinid flies (Ceromasia sphenophori Vill.), used for distributing amongst
borer-infested cane, have recently been obtained by cutting out puparia in the field from
cane sticks containing cocoons of the Weevil Borer Rhabdocnemis obscurus Boisd., and
hatching out the flics from same at the Meringa Station. This plan has been found to
give quicker results than the propagation of these parasites under artificial conditions
in large breeding-cages. Since August, 1933, Mr. Buzacott reports that 1,428 flies have
been released in the field, and there are in the laboratory about 500 puparia still to
hatch. The flies have been liberated on twenty-one different farms, on some of which
flies had never been previously released. In many instances large numbers of puparia

oceurred in the sticks, indicating the decided spread of this useful parasite.

All the cutting out of puparia has been carried out on Mr. Jackson’s farm at
Babinda, and his co-operation and that of the gang have been essential to success.

In cane which has been lying in the sun a long time the fly maggots seldom
survive, although in many cases puparia procured from such sticks have emerged. Still.
the mortality due to sun-baking is so high that it is advisable to follow the cutting
gang closely.

Borer damage is rather more severe in the North this year than for many years
past. “ This is attributable,” says Mr. Buzacott, “to several factors, the chief of which
are Jodging of the cane owing to continuous wet weather, serious rat damage allowing
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‘Division of Entomology—continued.

agy oviposition by the borer, and the presence of the fungus causing binding of the

leaf-sheath which forms a shelter for the beetles and prevents the Tachinid flies from

‘gaining access to the fractures in the cane rind caused by borers. However, in most
laces where the parasite is present, the damage caused by the borers is not excessive,

“and, except for two notable cases, the fly was not found on any farms where puparia

were located.”

Collecting Cane-beetles.
Some of our growers are beginning to realise the fact that leading entomologists
as a whole, after working more than thirty years on the cane-grub problem, are still
advocating the continuance of this commonsense method of control.

In the Philippines, for example, we read in the Annual Report of the Sugar Bureau
as follows :—° White grubs caused less damage to sugar-cane on the western coast of
Negros during 1930-31 than in the previous year, probably owing to adverse climatic
conditions, and, in the opinion of the Entomologist (A. W. Lopez), to the extensive
collecting of larvee and adults carried on in 1930, when seven million of these cockchafer
beetles were collected in one locality.”

Similarly, in the campaign against the cockchafer Phytalis smithi Arr. in Mauritius
during 1930-31 a total of ‘324 million adults and 64 million grubs” were collected.

In Queensland, however, by concentrating our efforts on the greyback, which is
the chief cane pest, the expense of collecting would be much reduced and better results
secured than if including adults of Lepidiota frenchi Blkb. in the campaign. In previous
reports I have many times outlined the best methods to be adopted in such control work,
enumerating the favourite feeding-trees of the greyback cockchatfer (Lepidoderma albohirtum
Waterh.), and how and when to collect the beetles from same.

Museum of Sugar-cane Entomology.
More interest could with advantage be shown by our growers in practical nature-
study relating to the economy and habits of the various insects to be met with in cane-
fields. TUnless able to diseriminate between insect friends and foes, the former are likely
to be mistaken at times for injurious species and promptly destroyed.

The small museum which can now be seen at Meringa Experiment Station contains
specimens of practically all the insects known to attack sugar-cane in North Queensland,
together with their principal enemies, while primary pests such as the greyback and
French’s cane-beetles and the Weevil Borer of cane sticks, &e., are exhibited in all
stages of development—from egg, larva, pupa, to adult forms.

When uncertain of the habits of any insect noticed injuring cane stools, a sample
should always be forwarded without delay to the Entomologist at Meringa. Growers are
welcome to come in when passing the station and discuss any matters pertaining to cane
insects at a place where full information can be obtained, illustrated by examination of
museum specimens associated with any species under discussion. Such concerted action
would doubtless promote better understanding between farmer and entomologist.

Entomological Exhibits at Agricultural Shows, Ete.
This Experiment Station was again represented at the annual meeting of the

Cairns Agricultural, Pastoral, and Mining Association held at Parramatta Park during
July last.

The entomological display was much appreciated, and many growers availed themselves
of the invitation to discuss with the Assistant Entomologist, who was in charge, matters
of interest in connection with the distribution of Tachinid fly parasites, grub fumigation, &c.

Amongst other novelties, a large breeding-cage containing living caterpillars of the
Army Worm (Cirphis unipuncte Haw.) excited much attention.
E
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A general collection of the grubs, pupee, and adults of root-eating Scarabaeid beetles
attacking cane and other crops was also on view, together with large coloured diagrams
illustrative of the underground workings and life-cycle stages of our greyback cockchafer,
and effects produced by grubs of this beetle on crops of cane during each month of the
year, and the economy of the Tachinid parasite of the Beetle Borer.

By special request from the Secretary of the North Queensland Naturalists’ Club
a small collection of insects attacking sugar-cane and other interesting species was
exhibited last August at the annual exhibition of the above society, held in the
Oddfellows’ Hall.

CENTRAL STATION, MACKAY.
W. A. McDovgarn, Assistant Entomologist.

General.
Some damage by both the adults and grubs of Peniodon ausiralis Blbn. occurred
in early plant cane, but over the whole year this insect was not as destructive as it had
been during the previous three years.

The moth borer, Phragmatiphila truncate Walker, continues to lightly infest standing
canc over an extensive area. Patches of cane damaged by this pest may be found here
and there over a clean field, but it is the cane adjacent to headlands or in grassy fields
that is usually affected. Generally speaking, the damage is not of much importance, but
in some instances it is heavy enough to be a serious consideration.

The beetle borer, Rhabdocnemis obscurus Boisd., was mnoticed in one or two
localities. The cane damaged by it was either one of the softer varieties growing in a
damp scrub situation or grown from borer-infested plants. In one instance a case of
horer damage when investigated proved to be an infestation by a Cerambycid. The
larvee of this beetle seemed to live in dry dead sticks only; the field, a badly diseased
one, contained many such sticks.

Cane Grubs.
During the past year damage by these pests was not very extensive. It was confined
to a few small patches, mostly in ratoons. The last “ greyback’ flight was a very light one ;
13,421 1b. of beetles were collected.

Wireworms.
In the early plant of this year damage by this pest was evident in a number of fields.
July rains delayed the usual late plantings so that, especially in low country (the habitat of the
wireworm pest species), much of the planting was done in September or even as late as early
October. Under these conditions good strikes were usually obtained on ““ wireworm” country.

The British Museum has identified some of the adults bred from the different
wireworms found in the Mackay district. Lacon variabilis Cand. is the serious pest species.
The common highland species has been identified as Heteroderes caringtus Blbn. Other
common species named are Heferoderes casrnsensis Blbn., Lacon assus Cand., Lacon
lateralis Schw., and Lacon humilis Tr.

In the 1932 Annual Report mention was made of breeding a Lacon sp. (L.
variabilis) from egg to adult. This past year the breeding work with wireworms was
continued. With a better knowledge of the environmental conditions desired by the
smaller instars of the different species, a better understanding of the occurrence and
behaviour of the larvee in the field has been obtained, and also the breeding work has
heen more successful. All the Elaterid species mentioned above (with the exception of
L. assus), several other Lacon spp. and Heteroderes spp., as well as some members of
other genera whose larvee are of the semi-flattened yellowish type, are now known to have
one-year life-cycles under Mackay conditions. L. wvarigbilis normally passes through
eight larval instars.

Further field experiments with poisons against these pests gave negative results.
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It was found that wireworm damage may occur in soils containing from 0-9 per cent.
to 54 per cent. organic material ; in the Mackay district there is no correlation between
the occurrence of damage by L. variabilis and the amount of organic matter in the soil.

A series of soil-moisture samples taken weekly from October to June showed
conclusively that excessive wet is necessary during the months of December, January, or
February for the establishing of a wireworm population in any field. Once established
very little can be done to combat these wireworms, which may make their presence felt
if this badly drained country is planted to cane during the eight or nine months following
the soaking. Again this year several drainage experiments were successful against L.
variabilis.

Dwarf Disease.

Dwarf disease is the name recently adopted for what is probably a new virus
disease of sugar-cane. So far as is known, it is confined to a small portion of the Mackay
district. Efforts are being made to find a possible insect vector of this disease. During
March and April attempts to transmit dwarf from stunted primary-infected P.0.J. 2714
to healthy shoots of that variety by Alewrodes berghi Sign. and Aphis sacchari Zehn.
were not successful. In October negative results were also obtained when using Perkinsiella
saccharicida Kirk. (both adults and nymphs) as a possible vector and secondary-infected
P.0J. 2714 as the inoculum.

From field observations it seems as if the disease first shows up as a secondary
spread in suitable localities during January and February. As this disease is probably
indigenous, and on account of the porsibility of its having come from grasses or weeds
to cane and its not spreading from cane to cane, all fields from which dwarf has been
reported have  been inspected this year. Following this survey, the disease has been
found on numerous farms from which it had not been previously reported and in
circumstances which may prove helpful in vector work during the coming wet season.

On one farm a number of sticks of Malagache appeared to be diseased. When
cut and planted out the resulting growth was very poor, and sections of the leaves of this
poor growth showed deranged vascular bundles similar to those found in primary dwarf
in P.OJ. 2714.

Previously dwarf had been reported as occurring in P.O.J. 213, P.0.J. 2714, EK.
28 (doubtful), and H.Q. 426.

SOUTHERN STATION, BUNDABERG.
Mr. R. W. MuNcOMERY, Assistant Entomologist.

General.

In the Southern sugar districts damage by the cane-grub, Pseudoholophylla
furfuracea Burm., has been particularly light during the past year, but in parts of the
Isis and Gin Gin districts grubs have appeared in greater numbers since the early spring
rains, and this pest continues to be the greatest entomological problem directly affecting
canegrowers in South Queensland. In a few instances soil fumigation is still being carried
on as a means of combating these pests, but this form of control must eventually give
place to the cheaper and more effective method of preverting damage by proper and
timely cultural operations, aimed at reducing the initial grub population before planting
time. Biological control of the pest is also being attempted, but, as indicated elsewhere,
droughty periods and light grub infestations unfortunately followed our liberations of
parasites.

The transmission of Fiji disease of sugar-cane has constituted the main problem
investigated during the past year, and this line of work will be continued, for although
it has been established that Perkinsiells saccharicida Kik. is a vector of this disease,
other points bearing on the control of the disease still require elucidating. This worlk,
together with certain observations on pests of minor importance, is set out hereunder.
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Fiji Disease Transmission Investigations.

Following on our previous preliminary work in tracing the vector of this disease
by using mixed colonies of insects, we were able to eliminate certain sap-sucking insects,
and finally narrowed down the possible vectors to three—mamely Perkinsielle saccharicida
Kirk., Trionymus sacchari Ckll., and Aphis sacchari Zehnt. These insects were then
tested separately, and eventually cane stools in those cages where P. saccharicide had been
caged showed typical Tiji disease symptoms. IFurther tests using these three insects
separately, both in isolated plots of cane and also on cane grown in tubs of soil,
confirmed the fact that P. succharicida is a vector of this disease. At the same time
these tests also showed that Aphis sacchari and Trionymus sacchari were incapable of
spreading the disease.

In some cases where the leaf-hopper, P. saccharicida, was used in these transmission
experiments no disease resulted, even though the feeding periods on the diseased and
healthy plants seemed adequate for transmission to have taken place. However, on being
further investigated, these cases were found to occur where leaf-hoppers had been bred
to the adult stage on healthy cane and were used for these experiments subsequent to
assuming the adult condition. Where nymphs which had been bred on diseased cane were
used in these experiments, in nearly all cases transmission occurred, and it is, therefore,
likely that this leaf-hopper must acquire its power to become infective in one or more
of its nymphal stages. Further experiments to determine this point are being carried out
at the present time. The period of latency of the symptoms has been shown to vary
from about two months in the summer to possibly five or six months during the winter
period, but more exact data is now being sought concerning this matter. The effect of
dry weather on the masking of symptoms is also being investigated.

In conjunction with these experiments, leaf-hopper population studies were
undertaken, and these have shown that leaf-hoppers are most plentiful in vigorously
growing cane, whereas in poorly grown cane or in very tall came they are extremely
scarce. From fleld counts, Fiji disease is known to spread more rapidly in vigorously
growing cane than in poorly growing cane; hence a positive correlation exists between
leaf-hopper abundance and the rate of spread of the disease. With regard to tall cane,
some factor or factors other than leaf-hardness are thought to be responsible for the
scarcity of leaf-hopper in these crops.

The results of our investigations to date on this subject have been published
conjointly with the Pathologist in Bulletin No. 4, Division of Pathology.

Parasite Importation.

Through the courteous co-operation of Dr. Gibson, Dominion Entomologist of
Canada, another consignment of Tachinid flies (Microphthalma michiganensis Towns.), was
forwarded from the Hemmingford Laboratory in an attempt to establish this species as a
parasite of the Scarabwid P. furfuracea Burm. These insects arrived in Bundaberg
during November. Following the plan of previous years, the flies were forwarded in the
larval stage as internal parasites of Lachnosterna grubs, and during the journey from
Canada they were kept in cool-temperature storage. The survival of Lachnosterna grubs
amounted to 85-4 per cent., which represents a decided improvement on the results of
the previous consignment. This is no doubt due to the better handling during the
different sections of the voyage, and also to the better ventilation of the containers,
whilst at the same time due provision was made to keep them sufficiently moist during
the whole journey. The percentage of Lachnosterna grubs parasitised by these fly maggots
was, however, small, amounting to only 10-8 per cent., and 207 flies were bred from the
puparia obtained. Of these flies, 160 were liberated during January and February near
grub-infested fields on Hapsburg plantation, in the Isis district. Conditions for liberation
were not ideal, as grub infestation was somewhat light. Dissections of cane-grubs collected
recently in the neighbourhood of where liberations were made, did not reveal the presence
of these parasites, but it is somewhat premature to expect that any recoveries would be
made so soon following the liberations.
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Army Worms Attacking Young Cane.

were in danger of being ruined by these caterpillars.

plentiful.

cane-grub  (Pseudoholophylla  furfuracea Burm.) is commonly found.

to increase greatly the number of grubs normally present.

encouraging grub damage later.

Minor Cane Pests.

they are planted.

Severe infestations of army worms (Cirphis umipuncte Haw.) occurred in several
fields of cane during the last spring and summer, both in areas where trash conservation
had been carried out and also in places where young cane had been frosted, and on that
account had much dead trash adhering. In some years parasites are able to keep these
pests in check, but periodical dissections during the past season showed them to be
suffering only a low percentage of parasitism as late as November, and young ratoons
Bran-Paris Creen baits were
recommended, and many farmers obtained a high degree of control by this means, ratoons
then coming away normally. Of the parasites that were bred from these army worms,

a large species of Tachinid fly and an Ichneumon (Heniscospilus sp.) were the most

Influence of Cane Trash Conservation on Scarabeeid Grub Infestation.

This question has hitherto not received the attention that is demanded of such a
subject, due primarily to the difficulty of locating areas where trash has been conserved
systematically over a long period of years. For no apparent good reason, many growers
seem to be possessed of the idea that trash conservation tends to attract beetles for
oviposition purposes, and, therefore, that trash is responsible for the appearance of grubs
in their fields in subsequent years.* Partly for this reason and partly on account of the
difficulty of adequately disposing of large bodies of dry trash, they have been disinclined
to follow such a practice. In many cases, where, on cutting the final ratoon crop,
a body of trash has been turned under when ploughing out the old stools, no noticeable
increase in grub population has been apparent over the succeeding years, and there appears
to be no reason for such an assumption. However, during the last year we were able
to witness the effect of conserving large bodies of trash yearly during the past ten years
on red volcanic land, which is in every way typical of the soil in which the Southern

The previous crop

had been carried to the fourth ratoon (five years), which fact in itself, by allowing
succeeding generations of grubs and beetles to breed there unmolested, would be sufficient
Despite these favourable
conditions, grub infestation was particularly light, amounting to less than one grub in
two chains of furrow on the average—an almost mnegligible quantity.
admitted the instances we have been able to investigate were not great, still, up to the
‘present we have no evidence to condemn trash conservation on the ground of its

Though it is

Chrysomelid Lorvee Attacking Cane Sefts.—Over-wintering larvee of Rhyparida morosa
Jac. were found to be attacking cane setts planted in newly ploughed grassland, by
boring directly into the setts and eating the more succulent internal tissues. As the
eyes swell and shoots appear, these are also destroyed. Plantation managers or farmers
who contemplate establishing nursery plots for clean seed would be well advised to
prepare their land from six to twelve months beforehand, so as to guard against the
danger of such native grassland pests turning their attention to cane setts as soon as

Wireworm.—During the last spring, damage by Elaterid larvee of a serious and somewhat
unusual nature occurred on a red volcanic soil farm in the Woongarra district, where setits have

* This idea has probably become popular through the fact that young ratoons crops frequently

13

become infested with
shoots volunteer through. Some growers refer to these army worms as * grubs,

9

army worms’ where cane trash is allowed to remain on the ground and t
g 1l 10

though the latter term

is applied more frequently in these districts to the larve of Scarabwmid beetles, and not as a general

rule to Noctuid caterpillars; hence, through their failure to discriminate between the two pests and

maintain their separate identities, it can readily be understood why this erroneous idea of cane-grub

infestation following trash conservation has gained ground.
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been destroyed, and poor strikes have resulted. These soils, for the most part, are well
drained, and are mnot superficially comparable with some of the low-lying fields near
Mackay, where wireworm damage is usually so severe. Some of these pests have been
collected for breeding to the adult beetle so that a better understanding of the habits
of the beetle and larve may be gained.

Margarodes sp. on Cane Roots—These insects were found in large numbers in the
encysted stage, attached to cane roots. They occurred on a sandy loam farm near
Bundaberg, but they do not appear to be capable of doing more than minor damage
to the stool. During October and November adult females emerged from their pearly
tests, and were found laying eggs in the soil at depths varying between 3 and 6 inches.
Specimens of this insect have been sent to the British Museum for identification.
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Division of Mill Technology.
Mr. E. R. BEHNE, AsSISTANT TECHNOLOGIST.

Introduction.

Since the last Annual Report no alterations have been made in the staff.

As previously, the laboratory work has been confined practically to the standardisation
of apparatus. In addition, investigations were carried out on the relations between
pH, P,0; content and clarification of cane juice, and also the rate of inversion of clarified
juice with continued boiling, together with several calorific value determinations and
general analyses.

Mill Investigations.

During the crushing season the Assistant Technologist visited all mills outside
the C.S.R. mills, special work being attempted at two or three. Boiler tests were carried
out at Tully on all boilers and, in particular, on a new Cook furnace operating on
preheated air. The results on this furnace agreed with those obtained at Kalamia last
season, and prove definitely the value of this type of furnace. The use of the preheater
increases the overall thermal efficiency of the boiler by about 4 per cent. By suitable
application of lagging it is expected to make this improvement about 7 per cent.

At Tully, a Leeds Northrup pH recorder was installed by this Division to assist
in controlling the addition of lime in defecation. Owing to a series of setbacks this
instrument has not yet been placed in continuous operation, due chiefly to unavoidable
delays. The recorder is so fitted that it can be made to operate an automatic limer,
and negotiations are being made at present for the necessary gearing and drives for this
purpose. It is confidently hoped that before the end of the present season, not only
will the recorder be working continuously, but that the automatic control will also be

applied successfully.

It has been demonstrated many times that the quantity of lime required to bring
juices up to a definite pH value is not constant for all juices, and can vary within very
wide limits. Consequently, if it be desired to lime to a definite value, tests and
adjustments must be made at very brief intervals; this takes considerable time and
also introduces the personal error of the workmen. Further, it is the practice at present
to sample the clarified juice as it leaves the subsiders, and this introduces a lag of up to
three-quarters of an hour after the application of the lime. In the installation at Tully
the juice is tapped as it leaves the superheaters—a lag of about five minutes only. It
was necessary to filter and cool the juice, and comsiderable time was spent before an
efficient filter of sufficient capacity to run for twenty-four hours without cleaning was

developed.

At the Mulgrave Mill several tests were made to investigate the influence of
subsider capacity when liming to different pH values. A De Laval separator was used
for the purpose of determining the completeness of defecation.

Standardisation of Apparatus.

Briz Spindles—Two hundred and one spindles were tested and official certificates
issued for all but seventeen. Of the latter, nine spindles were partly outside the range
of the standard spindles—the remaining eight showed errors in excess of -1 -1° Brix.
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Polariscope Tubes.
required.

Nine were tested, and all were within the limits of accuracy

Flasks—Twelve flasks were tested and eight rejected.

Dipeties and Burettes—Six were tested and three were certified.
Analytical Weights—Six scts were tested.
Thermometers.—Tifteen thermometers were tested.

DPolariscopes—Four polariscopes were cleaned and tested.

Mutual Control.

This scheme was advanced one step further this year when two more mills were
admitted, making a total of twenty-two supplying figures for comparison.

The synopsis for last season (including plant figures and the averaged crushing
figures for the season) was completed, and copies sent to each mill in the control. During
the visits of the Assistant Technologist this year the plant data were checked up, and any
alteration noted for the preparation of the second synopsis.

A hooklet of methods of analysis to be used in the Queensland Sugar Mills is in
course of preparation, and contains notes on apparatus, methods of analysis, and complete
reference tables. This will be completed and issued carly in the coming year.

Fach mill this year has a key to the identity of the numbers used in the control.

Mill Work for Season 1932.

Reduced sugar values during recent years have forced the mills to devise means
of reducing their costs of manufacture, and the result has been more intensive crushing.
Fach year has brought an inerease in the crushing rate, while the chemical efficiency of
manufacture or overall recovery has been maintained at approximately the same level as
hitherto. The term “ chemical” efficiency is sometimes used in contradistinction to
“ economic” efficiency—which after all is the all-important criterion of the yearly work.
Although we are unable to gauge precisely this latter efficiency, it is logical to assume
that it is sound economics to effect a larger output in a given period without sacrifice
of chemical efficiency.

Moreover, it is very difficult to compare one season’s work with that of the previous
season ; there are so many variables which play such an important part in the mill work,
and of these, perbaps the greatest—both in ecffect and variability—is the weather. It has
often been said that sugar is made in the field, and the underlying truth of this is only
too clearly shown when a stunted drought-stricken crop has to be treated. Both 1931
and 1932 seasons, in the Central and Southern districts, were particularly bad, due to
severe frosts following on a prolonged drought. This was exceptionally severe in the
Bundaberg district last season, when the purity of the first expressed juice averaged
84-05, and the gallons of molasses per ton of cane 597. In some mills where the
conditions were most acute, the purity of first expressed juice was as low as 80, and
the yield of molasges as high as 8 gallons per ton of came. Two mills in this district
did not crush, but transferred what little cane there was to a neighbouring mill.

The low tonnages prevailing in the Southern district, compared with the high
total tonnages in the North, obscure to a certain extent the effect of the poor figures in
the South, in the overall averages. Nevertheless there is a drop of about a unit in purity
of the first expressed juice, and an increase in the gallons of molasses per ton of cane
equal to about 0-2 when compared with the previous normal season (1930).
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SOUTHERN DISTRICTS.

The following tabulation for the -years 1930-32 shows the extent of the effect of
the conditions in the Southern district :—

CENTRAL DISTRICTS.

_ In the Central district the conditions last season although subnormal
acute as in 1931, as will be seen from the following table :—

—_— 1930. 1931, 1932,
Togs of cane " 647,794 691,247 208,591
Tons of 94 n.t. sugar 84,114 91,546 . 23,747
: Tons cane per ton 94'11.‘0. sugar 772 7-551 8:784
Pol in cane 1458 | 1501 13-32
Fibre in cane 15-00 1540 1516
. Purity—
First expressed juice 89-91 8823 84-95
Clarified juice 89-00 8777 83-87
Syrup 88-51 87-37 83-59
Gallons molasses per ton cane 466 £73 597
Apparent purity, final molasses 4090 39-06
Overall recovery 85-32 85-13 81-62
Recovery on mixed juice 90-42 , 90-43 8742
Crop days \ 1,257 442

were not as

— 1930.
" Tons cane crushed 1,155,912
- Tgn.;u; 94 n.t. sugar made 176,619
Tons cane per ton 94 n.t. sugar 653
Pol in cane 16-80
Fibre in cane 13-06
Purity— i
First expressed juice . : 91-70
Clarified juice 4 91-30
Syrup 91-60
Gallons molasses per ton cane 3-61
Apparent purity, final molasses 40-52
Overall recovery 86-69
Recovery in mixed juice 92-23

i

{

1931.

1,265,744

| 189,440

6682
1673

12-42

39-93

o %
&
o
&%

B e
>
Tt

1592
<

years.

F

1,283,821
190,995
6-722
16-22

11-99

90-02

$9-38

In the Northern district there has heen a gradual improvement over the three

The. weather conditions have been favourable for good crops, but when it is
considered that the greatest increases in crushing rate have been made in the North, this
improvement is all the more meritorious. ~ One factor which may contribute in a large
measure to this 'iﬁlprovement is -the increased crushing rate enabling the cane to be
hatvested when more nearly mature, and thus obviating the serious falling-off in guality
—~which~veeurs—when—-the-erushing - is.long.drawn._out. =
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The following figures illustrate the above comments :— ,]
NORTHERN DISTRICTS. average
— 1930. 1931. 1932.
Tons cane crushed 1,717,999 2,078,138 2,054,031
Tons 94 n.t. sugar made 254,537 300,289 299,343 Tons can
Tons cane per ton 94 n.t. sugar 6-75 6-920 6-862 Tons sug:
Pol in cane 15-98 1556 16-07 Net titre
Fibre in cane 11-38 10-61 10-51 Tons cans
Purity— Fibre, pe
First expressed juice 90-77 89-94 90-11 Pol per ¢
Clarified juice 90-59 89-79 89-83 Bagasso—
Syrup 80-77 90-02 90-30 Mois
Gallons molasses per ton cane 3-39 361 3:63 Pol
Apparent purity, final molasses 39-55 35-33 37-33
Overall recovery 87-63 87-67 87-85 Purities—
Recovery on mixed juice 92.22 92-40 02-43 First
Clari
The following tabulations show that, primd facte, the milling work for the entire Syr
Queensland industry has maintained its high level of efficiency over the past three years Brix of s
in spite of the increased crushing rates, but when the adverse conditions already mentioned Gallons
are taken into consideration one is led to conclude that had favourable conditions prevailed
throughout there would have been a marked increase in efficiency. Purity of
App.
ALL QUEENSLAND DISTRICTS. True
—— 1930. 1931 1932. Pol of su
T - Fuel usec
Tons cane crushed 3,621,705 4,035,129 3,546,443 Gallons ¢
Tons, 94 n.t. sugar made 515,270 581,276 514,085 Pol extre
Tons cane per ton 94 n.t. sugar 6-84 6-942 6-885 Fxtractic
Crushing rate 45-98 4849 53-38 Milling I
Pol in cane 15-97 15-94 15-90
Fibre in cane 12:59 12:28 11-51 Pol in su
Purity— Per
First expressed juice 90-90 89-59 89-64 Per -
Clarified juice 90-50 89-06 89-15 Crop day
Syrup 90-60 89-28 89-42
Gallons molasses per ton cane 3-70 4-18 4-18 -
Apparent purity, final molasses 40-65 39-19 38-31
Pol extraction 94-49 94-10 94-38 (
Overall recovery 86-83 86-37 86-88 until 2¢
Recovery on mixed juice .. 91-89 91-79 91-86 Kalami
C.C.S. in cane 14-957 14798 14767 .
Coefficient of work 97-82 97-35 98-15 21 d&y




2,054,031
299,343
6-862
16:07
10-51

90-11
89-83
90-30

363
37-33
87-85
92-43

for the entire
st three years
ady mentioned
tions prevailed

1932.

3,546,443
514,085
6-885
5338
15-90
11-51

89-64:
89-15
89-42
418
38:31
94-58
86-88
91-86
14-767
9815

The following table shows the results for

average for the industry :—

75

Division of Mill Technology—continued.

each district for season 1932, and the

_— Northern. | Central. Southern. E‘;Ef}ﬁg‘;‘;f‘

Tons cane crushed 2,054,031* 1,283,821* 208,591* 3,546,443
Tons sugar made (94 n.t.) 299,343% 190,995% | 93,747* 514,085%
Net titre 96-89 96-78 96-55 96-82
Tons cane per ton sugar (94 n.t.) 6-862* ! 6-722% 8784 6-885*
Fibre, per cent. cane 10-51 11-99 15-16 r 11-51
Pol per cent. cane 16-07 16-23 13-32 i 15-90
Bagasse— | |

Moisture 52-27 52-18 f 51-41 52-16

Pol 3:30 3-34 i 2-61 326
Purities—

First expressed juice 90-11 90-02 84-95 89-64

Clarified juice 89-83 89:38 83-87 89-15

Syrup 90-30 89-52 83-59 ; 89-42
Brix of syrup 67-67 6810 68-62 { 67-93
Gallons molasses per ton cane 363 4-60 5-97 ‘ 4-18
Purity of final molasses—

Apparent 37-33 39-50 39-06 38:31

True 47-70 50-57 | 47-19 48-37
Pol of sugar .. . 08-44 98-25 ‘ 98-37 98:33
Fuel used—B.T,U.’s added per 1b. cane 122 192 ‘ 195 157
Gallons clarified juice per ton cane 216 214 ’ 231 ‘ 216
Pol extraction .. 95-05 ‘ 94-32 93-37 94-58
Extraction ratio 471 ‘ 474 -437 471
Milling loss 7-57 770 5-82 748
Pol in sugar—

Per cent. pol. in cane 87-85 86:56 81:62 86-88

Per cent. pol. in mixed juice 92-43 91-77 87-42 91-86
Crop days 1,653 1,181 442 3,276

* All mills, remainder exclusive of C.8.R., Pionéer, and Inkerman Mills.

Crushing for the 1932 season was commenced on 24th May, and was not completed
until 29th December, 1932. The first mill to start was Victoria, and the last to cease was

Kalamia.

Ths maximum harvesting period was 203 days at Victoria, and the miminum was
21 days at both Childers and Gin Gin.
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Cane Milled and Sugar Yields, Season 1982.
—_— ’.1501; 6a:ne Crvushed. T6n5 angdg‘ Sugar

Mossman™ ., .. N et T .. SEXE T S .. 106,612 15,239
Hambledon .. .. .. . .. .. .. .. .. - 207,428 A 29,830
Mulgrave .. . . s o e e .. . .o .. 219,926 ) 31,177
Babinda .. .. .. .. .. .. .. ve .. .. 207,1;6 - 30,885
Goondi .. .. .. .. .. .. .. . .. .. 164;667 ' 24,626
South Johnstone .. . .. .. .. .. g .. 237,94}’? o 35,121
Mourilyan .. .. .. .. .. .. .. .. .. 168,179 ) 25,950
Tully .. .. .. .. . ve W .. .. .. 259,526 . 383,834
Victoria .. .. .. .. .. .. .. .. .. .. 234,756 32,292
Macknade .. .. .. .. .. .. .. .. .. .. 247,846 35,349

Total, Northern District .. .. . .. .o .. 2,054,031 - 299,343

Invicta .. .. .. .. .. .. .. .. .. .. . 77,931 11,953
Pioneer .. .. .. .. .. . .. .. .. .. 129,069 - 19,900
Kalamia .. .. .. .. .. .. .. .. .. . 170,757 1 26,331
Inkerman .. .. .. .. .. .. .. . - 167,950 25,886
Proserpine .. .. .. . .. .. .. .. . .. 123,380 . . 1'7,938'"“
Cattle Creek .. . .. .. .. . .. .. .. 60,426 8,598
Racecourse .. .. .. .. ... 96,028 | 13,596
Farleigh .. . .. .. .. .. .. .. .. .. 100,162 I 14,594
North Eton .. .. .. .. .. .. .. - .. 41,274 ' ’ 5,459
Marian .. .. .. .. .. .. .. e .. .. 97,976 14,179
Pleystowe .. .. .. .. .. .. .. .. .. .. 99,002 . 14,432

Plane Creek .. .. .. .. .. .. .. .. .. 119,866 18,129

Total, Central District . .. .. .. .. o 1,2_83,821 o _190,995

Qunaba . .. .. .. .. .. o .. .. - Did nojt crush
Millaquin .. .. .. .. .. .. o .. .. .. . 27,632 3,017
Bingera .. .. .. .. .. .. P .. .. : 27,237 - 3,010
Fairymead .. .. . .. .. .. .. .. .. .. . 53,031 - 5,486 -
Gin Gin .. .. .. .. .. .. .. .. .. .. 5,166 5357
Childers .. .. .. .. ..o 8965 | 107
Tsis O I | A5 1,895
Maryborough .. . . . .. .. .. e 7,22.8‘ e 841
Mount Bauple .. .. .. .. .. .. .. .. . .. Did nolt crushs-' ’
Moreton .. .. .. o . .. .. .. .. .. 52,001 ‘ . 6,826
Rocky Point Co e ] 866 936
Eagleby .. .. .. .. .. .. . .. .. el 1,046 104

Total, Southern District .. .. .. .. .. ..| 208591 | = 23746

Brisbane, 30th November, 1933.

: H. W. KERR,
‘ 077 Director.
Price, 28.) " : el T g e

b
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