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Writing Australia's Name in the Skies-An Epic and a New Epoch . 

IEUTENANT EERT HINKLER'S lone-hand flight froth Cro;}dou (Enghtrtd) to 
13nndaberg represents to date the most remarkable achtoveinent of man in his 

conquest of the air . Through it this young (t)ueenslander Ita.Y brought faille to his 
home city, to his native State, to Australia and the wide-flung 13ritish Cmnntonwcalth, 
pith IIa,i)ker, boss and Keith Smith, 1,ennett and Skiers, Parer and Nielittosh, he 
has written the mitre of Australia across the skies. 1Jis siltgle-ltaiuled aerial voyage 
around half the world's eirc.untfereirce constitutes an epic of pluck, determination, 
endurance, tuid mechanical geniis . His great accomplislunent marks the opening of 
a iiew epoeh in the science of aerial ntn igation, and the. passing of yet another stage 
along; file coarse of Ilnnlari progress . Australia is proud of Lieutenant Ilinkler, 
D.S . -M . (A)ho previously won high distinction as ao aitman in the Great War) as one 
of the greatest of her sons, not only for his magnificent feat, but l oc file characteris-
'tically Autralian way in )vliich lie did it ; for file way he taelded the job and carried 
it thvotagh ; for his zeal and tui(laggiog cheerfulness snider every stress ; for his 
inodesty and level-hendedness in the hour of triumph . Withor,t any fuss lie left 
England, alone, in his aiiitiature machine, and kept on his joarrney from day to day, 
,to time and plan, in the same stea(Iy, iuiostentatious way . 

	

The flight )vas not a stunt 
accompanied by merely lucky circumstance . 

	

It )vas a feat that )vithout a combination 
.of extraordinary coolness, courage, judgiuent, tenacity, -and high niecliauical skill 
would otherwise have been impossible, 

When aerial develolrruent becomes a theme of history the share of young 
Australia in the promotion of aviation must snake a remarkable chapter . It was 
:an Australian-Hargreaves-)vlto invented one of the first flying rtlaelrines, no)) 
freasuretl as an exhibit in a, German tituseum . 

	

fn actual flying, we have the remark- 
13 

J 

went and comment . 
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able record of the Australian living Corps in every theatre of the Great War. 
Other Australians to bring honour to their coiiutrw- were Hawker, whose gallant 
attempt to fly across the Atlantic is not forgotten ; Ross and Keith Sinith and their 
two mechanics, Bennett and Skiers, who were the first to fly from England to 
Australia ; Parer and i\IcIntosh, who essayed the same feat success!fnlly, coming 
through 1n1der every handical and only after extraordinary adventures that called 
forth the highest degree of iwloniitableness, resourcefulness, pluck, :iud skill . 'fliett 
there were also those other Australians-Douglas, Ross, Wilkins, Readle, Williants,. 
Potts, Ilowell, and Fraser-whose attempts to fly home from Europe, though they 
all ended in disaster, and some in tragedy, matt- l .te classed as splended failures that 
added greatly to our knowledge of aerial navigation ; while at home in Australia we 
have already established great civil aerial transport services, excellently maimed, 
that are proving one of our greatest developmental factors iii inland settlement . 

Australia then has reason to be proud of Iter achieventcnts as ;1 pioneer nation 
in aviation, and teas still greater reason to be intensely proud of her youth whose-
tn :tgiiificent flights have captured polnilar iriwgirt :itiou, :ind of Mtont one of the 
greatest is Bert Ilinkler, whom the world aeclaini to-day, aml Miom we all delight to 
110110111% 

PART from the thrill lie has given tis :is a yotutg Atisttaliau who, alone and 
unassisted, has covered 11,000 miles in a plane that with wings folded fits-

cmnforta,bly into an ordinary garage,, the 'flight of Lieutenant Ilinkler has a very 
ltraetical side to it . Acting :is his own navigator, pilot, and mechanic, and without 
any ground organisation, he has demonstrated the lwssibilitics of a small plane for 
transport over long distances, and has proved that air travel may be cheaper than . 
other means of voyaging . 

	

His outlay- on the whole ,journey teas only £67, while the 
actual flying tinte front h:ngl :nid to Australia was just aLout six clays. Allowing 
for the fill] time taken on the way-sixteen clays-Ilinkler has shown that coniunuii-
cation with Britaia can be brought within the compass of fourteen days . On the 
evidence of those facts it is easy to conjure tilt a vision of the future of aerial 
navigation . In a country like Australia., where conditions for flying are almost 
perfect, it is easy to imagine what a place aviation might have in internal develop-
ment. From this point of view alone Lieutenant Hinkler has performed .in inestitil-
able service, not only to his own homeland, but to the whole world. For the tnonlent,, 
however, the like to think more of his aehieveinent as one of the greatest sources of 
inspiration to the ,youth of Anstralia ; while we know that in the records of the race 
his nauw will reinain for all time . 

Maize-Growing in Queensland---Southern Appreciation of Departmental Activities . . 

C OMJIENTING interestingly and inforiwitively on the expansion of maize-growing in Queensland, the " Australasian' 

	

(ATclbourne) 

	

had this to say in a recent 
isstie :- 

The Department of Agriculture and Stock (Qiieensland) is doing everything 
possible to stinnilate maize-growing, and farmers are appreciative of the 
encouragcutent they receive. Maize-breeding, which is one of its principal 
activities, is designed-(1) to improve the standard and type of Qaeeixshtnd-grown 
maize ; (2) to increase the average yield and production on individual farms, and 
similarly of the State ; (3) to produce varieties and types to suit the climatic-
conditions and soils conurion to different districts . The breeding and propaga-
tion of new strains of maize are carried on by t1w maize specialist of file -
deporttuent (Mr. C. .1 . McKeoa), and strains of the standard varieties are grown 
under department :xl supervision, and specially selected pare seed is distributed 
to farmers on application. Last season a flat rate of lls. a bushel, ineloding 
railage to the nearest railway station, was charged to enable applicants living 
at long distances to benefit . The use of good seed means bigger and better 
crofts, and helps to reduce the cost of production . Extraordinarily high yields 
have been obtained front seed of high productivity, notably from 1' . O. Reid's -
Y'ellowv Dent and hoproved Yellow Dent, of which ntaxinmui yields of 716 and 
117 bushels an acre respectively (five tinies the average yield of the State) have 
been secured natter field conditions . Farmers are not slow to realise the value 
of such seed, whieli is absorbed long before the planting season arrives. Officers 
of the department regularly visit the various m:i ize-growing centres, and keel, 
in constant touelt with farmers. They advise on all matters appertaining to the 
cultiv :ttiort of the crop, and assist those engaged in fit(, imlastry by every xneans-
in their power. A proposal to establish vi maize board last year under the 
provisions of the Primary Producers' Org:niisation and 3larketing Act was 
defeated . Of the 5,264 votes recorded, 1,9°3-1 (37 .4 per (-ent.) were in the 
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affirmative, and 3,2 .) " ) (62 .6 per cent .) were in the negative . This indicates flint 
the majority of gro\vers are opposed to Uovernment control, altliong11 they are 
not oninindful of Mint is being (toile to adwalice their interests . 'rile Delx1rtutcnt 
of Agriculture is performing \work of the greatest significance, and its activities 
are :trt importmit factor, not only ill expanding maize-gro\\ing, but also in pIncin ; 
the industry and fit( , subsidiary industries on a more satisfactory footing, and 
assuring file prosperity of tliosc engaged in tlieni . 

\o crop is more easily and rapidly improved by selection and Itrecding titan . 
maize, and the pest variety for any locality can be determined only lty local 
varict.v tests . Sucli tests have 1,cen condtieted in many countries in kite vuited 
titates of Anierica tlirotigli the effort of tltc local organisations in eo-operatioi : 
with the State I., Xperintcnt Stations . The unmber of samples tested in sixteen 
t . ottnties iii Iowa was 1,478, of \which one-tenth giving the Iiigliest yields averaged 
fit lmsliels au acre, while one-tenth giving fit(, lo \\es t yields aweragod 11 .5 lnisliels-
:trt acre, or only attotit t\\o-thir(Is :ts inticli ns the best yielding samples . ()ver 
11x1 samples of imported seed averaged less Hum twarly 1,000 0 samples of Itoule-
gro\wn ,eel . T lie results sltow \vide differences in yield, ;and em 1)Itasise the 
importance of lite farmer selecting for Iris soil and locality till' woriet;v tlmt \will 
(to pest . 

	

Shell selection will evidently made :1 great difference in the total yit lil 
of maize on a given area In order to :assist farmers in olttaining pare, pedi"rec 
seed, the Queenslaml Department of Agriculture and Stock, I)y arrnngctncat 
\\itl t certain growers ill the principal maize-producing districts, supplies flit'nt 
\\itl t selected seed, wlticli is spcciallY grown for the department under fit(, sultcr-
wisiou of its officers . 'These growers are located in isolated areas, where no otter variety excepting flu- one in wliicli they are specialising, is grown near the crop, 
thus eliminating tlic risk of cross-fertilisation . The farms are Ixeriodie :illy 
inspected, and the inspectors select seed for the follo \\iu g season's planting in 
the field, and tltnt for sale front the crib . 'file growers are paid ls. a Itualtcl 
nbove ttte ruling toll market rate on rails at their nearest railway station, :111(1 

fit( , fact that :t muuber lutwe been growing for the department for upward :-. of 
tell years proves flint they are s:ttisfied with the arrangement . Before the 
sec(] is distrilnlted to farmers it is graded 1)'V file department, and the demand 
is so great that it Ims becu impossible to supply all orders . P7arly in August 
storks of early varieties were exltaristed, although platttirtg \would not be general 
for another mouth, Last year there was sufficient seed to plant 2,()00 acres, 
in :iihlition to tit(" departmental plots, of \which there are approximately "Oil . 
New varieties :ire eonstantlY Icing tried out in different districts to determiuo 
their saitabilitY or otherwise for the conditions . 

	

This branch of the departmental 
activities is of tit(' greatest benefit to farmers, as it enables them to secure it,(, 
(test seed at n reasonable price, and to the State lrw the increased yields of grain 
;1111 fodder resulting front its use . 

Value of Scientific Research-The Futility of Expecting Salvation by Ballot . 

G 1;:\l)t?ALLY the \\er e recognising that Oil]- futidaatclital l)YOIiletus were production 
and efficiency, and by those means to lie ;able to sell(] overseas our exportnhle 

snrlilus, and sell it ill competition with file open markets of fit(, world, (lcclnre(I Prime 
]Minister Bruce, at f'rankston, Vietoria, recently . 

	

'this recognition leas grown tliiorttg'1t-
out fit( , world as the Irtsis of the restoration of all nations to file condition of 
prosperity . G$ool \vas the only commodity in the \world for wliieli the lnlvtr nought 
oat Me seller . 

	

We had to sell in the pest markets of file world, but the haul rim into 
trouble because in other eounuodities room for improvement in production methods 
iwas greatlw to be desired . Seicnce research was lteginning to run down lines Mere 
we could hope for sucecssful results . 

	

Tile satin of £650,000 lm(1 been set aside for the 
Comwil of Scientific Heseareli, and of tlult autotint £I00,000 was being utilised for file 
purpose of training otir own scientists . Tlicrc were some people, wlio generally 
(described themselves as, sound, liar(]-lieaded business men, iwlio criticised file spending 
of money ill this m1,y, bit they merely condemned tltentselves . 

\\"e did not know what mis :t lutlanecd ration for sliecl) . 1fe did not know the 
mineral contents of our grasses, Mii(lt explairnc(L wile slwep trv1nsferred front one 
place to :tnotltcr dill not thrive ; Init \vc were starting' to investigate this prolaem . 
Tile reason it half not been done 1)efore was bcc :iase we had sueli ;i wonderful country- : 
it did ~tot matter ver\' niueli lio\\ \\e mismanaged, \\c got oil wcry \well . But \vc had, 
passed that stage to-daY . For years we slang our fruit into cases, and dccl ;trel that 
any self-respecting coinnttill ity sliouht lie clamouring to Ituy it . 

	

\\"e Im(1 seat our Butter 
overseas, but our butter four years :tgo had 1)rouglit ills . a e%wt . less tlmn the New 
Zealand eontnloditw, simply because we hall newer` taken the trouble to keep III) our 
reputation . All that was wanted was a little more vision oil the ~tart of fit(, people 
'atnl a greater recognition of our a(lvant :tges . It \was utter nonsense to look to 
Parliament. for the salvation of the voontrv. 
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bureau of e5ugar experiment cStations . 

ENTOMOLOGIST'S ADVICE TO CANEGROWERS. 

Keep the Ground Moving. 
Continue to work tile surface soil at iuterv :ll,, where possible to do so, bettceeti 

tile rotes of yotnl ;; vane plants, cspecially when tile surface is ealied after rain ; 
going as close to till" stools and its dool, :is can he ventured witltoat risk of material 
itt,jttry to feediltfr roots. Such treatment, it ,. addition to elieclcuig, the ev,iponititoi 
of moisture from tile grotuid and promoting plant g'rowtll, often disturbs and livings 
witbill tile reach of nuts and otlier enemies :t sutall percentage of first- vnd sevtuol-
stage call(, grubs . 

well known and \- cry successful c :11iegrotcer, receetly living ;it !liglil( igli, 
succeeded in lwating the grubs cot liis selection 1)tvarrviug out systeoiaticaly tile 
ettlttiral 

	

ruetltils 

	

advocate docated 

	

above . 

	

Altliougli 

	

liis 

	

laud 

	

ailed 

	

flint 

	

of 

	

liis 

	

neiglil,mii 
was of poor gtmlity Ire was always able to produce a fine stm)d of heitltliy cane . 
while at the same time that of Iii ., :ul,joiuhig neigliliotir (only eight. feet :tic :ty, oil 
tile other side of tile )dividing fence) \\ ;I ,, seen to l :e stunted :III(] fallin'L" over :iv 
tile result of grill) injury . 

lie told tile lie used very- little twtnt:re, :11x1 attributed his stievess entirely 
to cultural methods . 'Not having too omeli laud, lie was able to work it iotensivel~- , 
and keel) the soil in well worked condition at all times. 

Caterpillars Eating Cane Leaves . 

	

` 

By EI1 .~1VNIl .I .~lid - Iti . 

During this uioutli one is likely to meet with iufestatiuns of the so-called 
"Leaf-eating Grass-worm" (La)hygmo r.rc))tpta Wilk .) wliiclt occasionally strips 
the leaves of ( . ;ill(, :toil maize 1)], its . 

TI)is caterpillar i, dark brown tcitli tlirec stripes on the 1mck and one tut i :ich 
side hale ti" ellotc, flu , first body segutent beau" l)rownisli ldaclc tcitli dire(, nllit- , 
,tribe, . (head reddi,li I)ro%cn, eyes lig'liter, ;tiliudistitictly nrottled tcitli yellow ; :i 
lrirgt " V-sltal)ed ni :)rlc oil ra(-e . Under surf :uc of I)odY tight '.yellotcisli g'reelt, dotted 
Willi white or l)rov;ninli on the area Iwtweeu lugs coil lower portion of sides of 1)uil~ . 
1,engili of caterliill :ir :\bout I melt . 

The first sc" riou, outl,reak of this lws~t ocvrnrrel ;it lleriuga, ,luring Pel,rimry, 
1920, wwile) tile I:11-vie were noticed swarwing in countless thcnisauds over air area 
of aliotit lilt) acres planted to maize :rid sugar-cane. ("Qiweusland Agricultural 
Join-ttal," Vol . NVI ., pp . 2 716-?s0 .) fn cases where the time is seen to be seriously 
in,jinrd, while flit" caterpillars are only abort half ;rows, it is advisable to spray tile 
leaves tcitli arsenate of lead (? 11) . in :io gallon, of \cater) . Tlie <,tcarm of advaueing 
caterpillars can 1)o cliecked by spraying lierbage ; .le ., lying between them ail 
the crop, with a solution consisting of arscuite of soda 1 black sugar 8 lb ., miter 
10 gallons . Portumitely, the species in questicrii is normally will controlled natural! 
by various predaceous ail parasitic iuxect enemies, chief of tvliicli is a siurll taclinid 
11 y . 

	

(l~or :additional control methods see Hull . \)), : ;, Second 

	

I?dition, Eel i,(,l, 

	

1927, 
lip. f0- +'? .) 

Plant Lfce Attacking Cane Leaves . 
Alan .N° growers are f;nnlili :)r Witl : tile :1l1lwara)wo of tile voutinon cane al~liis, 

a sn)all, soft, yellowish-green insert, \clii)I) ,ouxtimes c" ongr(, ;,": ;tes in great ))amber, 
ctt the under sides of tlic lower leaves, and more rarely ipon tile heart-leave ; . tiueh 
oc ;1nrrcrice generally reoiains mmotived until stwli tint(, ass the :tpliides incrc ;ise 
sliflicieutly to favoilr development of :t lili.ek fungus, known as funmgiiie, wltivlt 
grows upon :t sweet scv-retion scattered over tile sill-flee of tile leaves 1)r the<e insects 
while feeling. As ;n general rule, npl)ide attack of e :aie lc,n\es seldom s-:anus 
serioie moportions unless the 11cart-leave, lwcoole affected . It : stt :ln cases it 1 .e,-ouuvs 
advisnlde ;It tiuies to spray the stools tcitli tobacco water (1 l1). to about four g;illons 
of Water) ; steel) tile tohaeeo in tile hot \cater and apply tvllile mirnt . 

1Vealy Bug" of Sugar-cane . 
These pinkish plump soft-bodied insects, which appear to leave been dusted over 

Ivith flour, occur quite vooimonly at times amongst ,tanding cane . 1-loon pulling Irtek 
Cite older leaf-slwatli,, specimens of all sizes (from one thirty-second to tlirec 
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sixteentlis of on inch loll"') can often I,c t:oticed clustering together more or less 
nurncrousk, around tile nodes of the sticks . Althoooh kept well' ill check try various 
natural enemies, this pest piny very e ;tsily tree introduced into clean lJ ;tnt :itioos by 
trreans of infested seed ; seeing th ;it portion :; of the leaf-sheath frequently ; .tdltere to 
e>me sets, thus serviltg to harbour ntnuerous specimeiis of the tiny I ;ircal forms of 
this mealy hug . By so:tking such seed cute in water of ordin ;tr'v tenrperntttrc for 
seventy-two hours before planting, these insects, together tcitli ltorers, L\, ., :trcr 
destroyed, while gc'rutimttiou of tile cane is stiutul ;ttcd . 

How to Combat Cane Hoppers . 
Leaf hoppers, or frog hoppers, is they :ire somctiute" termed, are osnally of 

solAl size (scldoot exceeding half an inch in length), and when . result" oil the leaves 
nuty he recognised Ity their slender wedge-like form, the head enti being broadly 
rounded ill front NOth prominent eves, :tutl the body tn1wring tow :trd's the end of 
the folded tiing eases . Most of tile species, tiller touclu "d or ;tlarnicd, hop ".iith 
agility to ;t considerable distance . while others (the larger speeies) will often seek 
to evade notice dry quietly slilrpiu, oil of sight, with eurions sidling motion behind 
sonic leaf or stem . 

\lrtuy arc " prettily uutrlwd dry red, grew, or brown stripes, spots, or hlotdtes ; 
such colours being ill sonic cases protective, Iry lutrotortisiug ill shade or tint with 
the surrounding leaves, barb, or twi,l,s, fir . 

Whcii chamvittg to be ln. csent ill g! .e ;tt uitnilters these insets in . lure the e ;iue 
by eolttinuous pnlucturing of the leaves :tad fcedinl; on the plant juices 

Control of the nvntplutl ;'tagws, when the win ;̀s arc in :t rtnliui(tttrtry eouditiotl, 
can generally be effected by spraying \iiflt kerosene emulsion (lt) per cent. strength), 
with tolrtcco %cater, or with stroll ;,, so ;tl) cnntlsicu . The ndnlt tt- ingcd ftopltcrs should 
be captured at night time oil tarred screens, carried-together with a blight l :tut1-
betweeli the infested rows of c "auc ; the le ;tics beinng gcutli shaken tihile lutssing :tlongt 
to distttt l> the liolrl>ers, whielt, flying ortl t0Mtrds the light ; will stick in thousands 
to tile prepared surface . 

For fuller information regttrtliog leaf Itoplters and their control the reader is 
referred to mi Progress Report for lantulry to I'ebriutrc, 19 2 8, pttblislted in this 
month's (\'larch) issue of tile "( 22ueenshtnd Agricultural Jo,trwtl, .' ant' "Australian 
5ug'o-rr Journal." 

Look Out for Leaf-eating Caterpillars . 
The "Arms Worm" (Cirphls uiriptlneto Ipaw . :tud (' . lurcyi Dup .), and "Grass 

worms or Caterpillars" (Lophyttrno cxenyta walk . atul alocia trtrnoti ., Fall.) cause 
more or less cbttnage this otontlt to young leaves of n ;nize, sugar-exile, ;tad other 
plants . For descriptions of these caterpillars, remedial nw:tsnres, &e ., see "(Ltteeus-
land Agricultural Journal," Vol. SSVII ., lip . '37 :5, _'7fi ; ;tad Vol . \\\'III ., lr . -1-4'? . 

Orditutrv outbreaks call usttally Iw controlled dry spr:tcing the leaves with 
lead arsenate, in such utauuer :is to form ;t poisoned strip or hand of about two 
or three eruie rows wide Wooeli :ttoly ill front of the line of advance . Use ° Ib . lead 
arsenate in about 5o gallons of water, taking c ;tre to keep the mixture well :tg'itatcd 
while spraying' it over the le :ives, in order to ensure :tad maint;tiu uniform suspension 
of this arsenical matter in the water . In eases of scattered infestation spray the area. 
affected . 

CAIRNS CANE AREAS. 
Mr . V. L . Kelly, Assists-at to PotholotPist, Itas made the follotriny report (=5th 

Jurwory, 1928) to the Director of Strgar 7 rperin!oot ,Stations ort the Cairns' cane 
arcccs :- 

Ill ;t brief survey of the 1 "'rc ;shwater area, I found that Leaf Scald is showing_ 
alt extensively oil lrr:tctic ;tlly eicrv farm visited, a .nd is to ire suspected oil those 
two on which it was not sceu heca.ttse of the past history of their stock :tail of the 
different growing conditions. 

	

With another fortnight of dry wc;tther c verv diseased 
fa .rtn should show sonic phase of the disc :tse . This, the only ni :i,jor (- ;tile diseisc ill 
the district, cant only be de ;tlt with efficiently in one way-by tile introduction of 
clean \ .( ; . 1 :5 (Badiln) and tile use of this Ill - tile farmer to plant up ;t- ntrrseri-
hlot or even his -whole f ;trnt, and at the sauce time I,y the more or less speedy 
elimination of his present infeeted stock. 
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It is well known flint the girth of badila. i s not what it used to be, and it 
may Lc" that, besides bringing ill entirely healthy cane, a reinvigorated stock may 
he introduced . 

With the seeretarc of till, ('aims (vane (4(mcrs' Executive (Mr . ('url( wis), tile 
cane inspector of tile Mulgra,e Mill, and others, I proceeded to the Tableland to 
investigate the possibilities _)f the area for plant laurhoses . 

Tile cane already growing there is well separated, and the farmers for the most 
part are keen, both of which :are distinctly advantageous ; but, while tilt- \ .( ." 1 .5 
inspected appeared healthy, its past history makes it unwise to recommend it for 
planting, except after more frequent visits by a Pathologist . 

A supplenaeutary scheme which is entirely safe is to bring to the Tablclam! 
about I(1 to °(1 tons of cane from a well-kept farau ill the nearest ch "au and well-
controlled district (the llerltcrt Ricer), and to keel) this under observation until it 
call lie sent clown to the Leaf Scald are :)s ltcarby . 

Nevcr:al farmers oil the Tableland Dace s!toacn their ree :adin~ss to fall ill with 
this selu "nte, and Mr, Ctarlewis ; .ssures me it will have the whole-hearted supl)ort of 
Ila .atay members of leis association . The idea is, of course . for every farmer to 
participate ; which they da)ubtless will do when tl :vy see tile advantages to 1)e gained 
I)c themselves saeycr:allc ;imd (ollectively, Seven Tableland farms were inspected . 
two of which had diseased Mahona . A few other farmers were interviewed . All 
fartuers in tile Mulanln-Atln"rton area who are growing clue sl)oaald notify tile 
secretary of the Cairns (vane ( :rowers' Association or this bureau, so that the 
sclacauc may be properly controlled . 

Top Itot is quite extensive ill tile Freshwater area . .1s mane farmers :as possildte 
there shown tile scmhtouas of this disease . It is plea-ing to record that the majority 
were fauadiar with it . No control measures tan 1W given for this minor disease 
until after the I'Altologicnl laboratory lm :; been established . 

Quite a number of farmers are still growing maize near their evne. Apart from 
the fact that c,nedua or sole other leguminous crop is a better green !uanurc . it 
must be repeated that the maize was in nearly every case found to due infected with 
Mosaic disease, and infested 1)l, its carrier flu- Corn Aphis. Prevvntion is better 
tlmn cure, and farmers should not grow :maize within :t furlong of vane . 

CANE DISEASES IN QUEENSLAND IN 1927 . 

By b: . .1 . FEK(il',()N WOOD, b.S r , 
This report is intended to give til e results of tile iuslltection of the c :auc districts 

of Queenslanl, tuade during the year 1927, and to emphasise more fully -ortain 
comments made ill nay report published ill the :\nultal Report of the Iturc "au . Ill 
ny uaoutlaly reports, the diseases were discussed under the heading of )districts, and 
as few diseases are collfilled to one )district, :a considerable :amount of repetition was 
involved, for fartuers are not usually interested ill areas outside their moll immediate 
vicinity . 1 shall give a brief description of the symptoms, control, and distrilnation 
()f the diseases, for I feel that some such record is necessary, especiallc as tile 
Pathological st ;afl' is to he increased and reorganised . It is intended to conclude 
with a discussion of the varieties, their relation to soil, climate, and disease, as fill. as 
observations will hermit . 

I.-GENERAL POSITION. 
Queensland, as :a whole, has no characteristic disease such as tilt, Mosaic of 

l .ottisialla, lnat tile y :arious districts have their own diseases which probably cause as 
great a loss as tile serious el)idemius of other vanegrowing countries. These locai 
epi)lenaics are severe in tile affected areas, but do not extend over the whole State . 
This is fortamate for Queensland, as it follows that it is possible to confine these 
epidemics . :Moreover, tile scattered centres of production give us natural quarantine 
areas . 1 suggest that this matter of district quarantine he given first consideration 
when the staff' is complete and ill full working order. 

Our first lived then is a rigorous quarantine between districts whereby no pl :uats 
call he sent from one district to :another, except. through some farmers' association, 
ail after inspection by au officer of the Bureau . 

	

It is generally considered amongst 
farmers that change of soil ;appears to increase the vitality of cane plants, but 
farmers are afraid to get plants from outside, owing to the fear of introducing 
disease, and tile pathologists ill the bast have rightly discouraged the practice . 
With an efficient quarantine this exchange would lae possible . and ill many cases of 
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great benefit, especially in the case of districts such as 13undaberg or Babinda, 
where no field ran be gutnanteed free of disease, :snit where clean phcnts rvouid he 
the greatest boon . The farmers could follow the example of the Cairns canegroxnrs, 
who lta.v e decided to keep :t nursery of clean cauc on the Atherton Tableland, from 
tvlriclr they ran buy as they require plants . This nursery is to be supervised by 
officers of tile Bureau, and should provide :t store of clean seed cane of krwwn 
rancestry. AVith this end in view, 1 have kept a lookout for suitable place, for 
nurseries, fun- enough trom canegrowing centres, to enable its to hold reasonable 
Lopes that elcan cane introdneed thereto \\il l not become contaruinated . This is 
the first step in :t general direction of improving the varieties by selection and 
supervision . A visit was ])tilde to the NVarren State Farm, near llockhampton, lrtrt 
the cliuratic conditions appeared nnsuitahle for tile purpose. 

Tile sugar-growing districts of the State divide themselves naturally into wcll-
Tna,rked quarantine divisions, as follow :- 

(1) Beenleigh to AIaryhorongh .-llere occur I'iji Disease, Mosaic, and Gtunming . 
No Iliac or Leaf Stripe have been seen in these districts . They are already under 
strict qu :trantine for Fiji disease. 

(2) B'nndaberg and Childcrs.-Fiji disease eras lately been reported at Buuda-
berg . Grrnn is epidemic there anti is lead nt Childers . Hall occurs in botli places, 
and Leaf stripe nt 7>nudaherg . l~ittlc fled Rot is known, lint Alosnic is prevalent. 

(3) D-fackay, Sarina, and I'roserpine .-Reel Rot and Mosaic are serious. Leaf 
Stripe and Grrnmring are present Irat very sliglit . No Iliac is lcuorvn . Leaf Scald 
is on three farms at Proserpine . 

(4) Ayr and (Iiin-Leaf Stripe and Alosaic predominate. 

	

Gucn and Leaf Scald 
were not seen. Red Not is very unimportant. Top Rot is serious. 

(ti) lngltanr .-Gnnnning seems under control, but the weather may influence this . 
Leaf Scald, Mosaie, and Leaf Stripe are very slight and restricted. 

(6) Innisfail, Tully, and Babiuda-Leaf Scald bad. No Mosaic, Grnnming, 
,or Deaf Stripe seen . Spindle 'Cop is bad. 

(7) Cairns.-Leaf Scald serious ; AIos:ric, Ginncning, and Leaf Stripe present. 
Will (with snflieient control measures) be merged into tile Innisfail area.. Top 
Rot is very bad again here . 

(8) \Iossman.-Leaf Scald and. Leaf Stripe present. No Gum seen and only 
One stool of Mosaic, lmt more are suspected. 

This 'list will shoe- the possibility of hrtrodncing rte\-% diseases into each area 
rar,loug with inrlrorted plants, and illustrates tile need for some supervision. 

few farmers realise tile bearing of their operations on diseases . Tlrc careless 
farmer leas almost invariably tile Most disease, and this strands to reason . 

1. Preliminary Cultivation. 

II.-DISEASES AND FARMING OPERATIONS . 

Plo(flhhtp t)Pd rend Iieplczntocfl fmrncdiotely.-A large proportion of farmers 
.often do this, Mrielr is very injurious for the following rc :rsons :- 

(i .) improper and insufficient cultivation. The soil is insufficiently aerated, 
becomes the ha.rhour for Imrmfnl bacteria and fungi, and for plant 
poisons, and inhibits the growth of cane . The crop falls off, ratoons 
become light and less in number, grass and i%eeds get in :And harbour 
rats and pests and weaken tile cane, rendering it more susceptible to 
disease. 

(ii.) Stools from tile old crop volnuteer, and often these are diseased and 
earry tile trouble over to a plant crop wlriclr has possibly been carefully 
selected, thus rendering sotaewLat valueless a. good piece of work . I have 
seen f:trrners artuallY planting between the old rows which they intended 
to get rid of litter . Tile old rows were felt of disease, \vlrieh would be 
transmitted to the plant ease, and the result would be alarming . 

,(iii .) It tends to perpetuate the occurrence of harmful organisms which would 
be killed fry proper cultivation and following. An instance of this is 
the Iliac fungus, of which the fruits or spores, as they are called, are 
killed by tile action of sunlight. 
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2. Green Manuring . 
This practice, besides giving. the land a rest and a chalice of cultivation, restores 

limttils to the ground, alters the soil acidity, anal cheeks the grmcth of liarmful 
organisms which (- :ill only exist on cane and the grasses. R3" preventiu , grasses 
from growing oil the field, it checks the diseases \\hic k cwenr on them mud whielt 
spread to the vane . Sneh are some of the root diseases and possibly Toll Not . Its 
value in the ease of Hoot Fungi is great, and it is thought prolmhle tlt :tt it will 
have :in important bearing on . the control of Hecl Hot . At least, farms i\hich h ;id 
been g=reen tnanilred in the llaekay district seemed most free from the disease . 

3. The Plant . 
Plant sclcwtioll is tit( , most important hart of c :incgrm\ittg, and oil it depend-

(a) Till , health of the p1m it . Dise :1seil canes will, ill the case of most diseases,, 
invariably give rise to diseased stools and can, v the infeetimi into the 
fields ill which tile\- :ere planted . This is the wav ill which new fields 
become infected, though soaletiutes secondary infection plays are important 
part . 

(b) The \itality of the Idant . It semis ;t 1.1110 in (2uecrislmod that stock are 
bred from tlic best parents, catiw front the worst . 

	

Farmers fail to see the " 
an ;clog,y, and \will cut l'or plants, c" :uie \\kit h is too poor to mill . 

	

The res1111 
after generations is a, weak c" ;iuc of low \itnlit.\, suli,jcct to disease .. It 
is s;iitl that the cane is running out and lceruming, susceptible to disease, 
abed the Stations are asked for lie \\ varieties . What is required, however, 
is discriuliiiatiou oil the part of the farmer, rind it is his cveiYda\- ,lob to 
look after the caricties whielt lie gro \\s. Th e selection of a, clcmu seed 
plot should be the aim of ever}- farmer. \lost farmers will complain 
bitterly that they ;ire nearly ruined by diseases, hot few of diem can telf 
of any steles they hate taken to improve their position . 

The procedure world lx :- 
(i .) Select the best sticks from tilt Best stools and Id ;nit then\ ill a. plot ; 

(ii .) Froui this plot, plant lilt a liaddoek as seed wane for nest year, choosing 
the best canes agaill for a stibsequcnt plot similar to plot (i .) . This 
prowess repented from year to year world at least keep the variety up 
to the standard, and possililY improve it . 

	

The expense aiul time \could be 
little, and the benefits great . Ne \\ strain s could be iutrodnccd (render 
supervision) :till[ treated in the same mmtmer . 

4. Planting . 
There are two ntathods eoildoyed- 

(a) Cutting lilt till- plants ill the field frotu which they- are to be taken, noel' 
planting them by hand or liy a planter . This is the correct method, . 
as it gives the farmer a chance to examine the plant . It caatses inereascd ; 
lm.ndling whiell enables gtinimiug or borer to be the more easily detected . . 
vhillv diseases and pests can he recognised bY examining the ends of tile . 
cuttings, :rid (111111 and Red Rot are most easily detected in this way r 
whereas if till , plaits are taken liy 

(D) Whole sticks, thrown straight into the drills, and cut lilt therein, the 
chance of detection of disease is small . 

Ill areas where g'uminiog is present, canes should never be planted without being 
left overnight. covered with a. moist b ;tg ill order to sweat out the guts, so that the 
gummed sets ugly be discarded . 

By this sccornd method also, the cane is planted end to end, and l. ]told the 
opiltiori that some of our diseases caused by \teal: parasites gain a strong hold in this 
way, through too close planting ; the root svstem becomes cratuped and iustiffieient, 
sonic of the canes smothered, :tut[ snscelitible to parasites ; too close planting seelus: 
to have some hearing oil Spindle Top though no definite data are available . 

5. After Cultivation . 
This is tile time for reducing disease infection . Dining tile period while the, 

cute-is able to lie cultivated, mist of file diseases can lx rccoguisecl, and farnle'rs 
can easily dig out diseased stools in fields of which the plants have been selected . 
Oiie method is by carrying a- hoe on the cidtiv:ttor, and the other (more certain) is 
to give tilt so imich time every day to walking over ;i field row for row and digging' 
out till, stools . Ill this way several farmers I leave met hate rice themselves entirely 
of serious outbreaks of disease If this praetiee is relic ;ited in the i%itooo erops tile, 
field can soon he eleaued up . 
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G . Harvesting. 
It is a good ld :m to luive a, kerosene tin of some disinfeet :int placed near file 

barracks ill cutting time au<L to have the cutters place t1mir knives therein every 
nigl\t, or Adieu moving from one field to ; :nollier . It is in inexpensive tvay to 
ntiniinise knife infection . I)i ;;case is often carried in this wav from in old diseased 
block to a young selected block, and may throw Nick the work of niontlis in selection 
and digging out I'y reinfeeting a llealthy field . 

7 . Trash . 
Burning trosli is oil\ - recommended wluere a. disease sueli as Spindle Top or 

Red Rot or some bad root rot is present . Ill such cases tilt, fungus eau lice over 
on the trash until tl :c e :\uca :ire ready for reinfection, :tit([ this is one of tilt , inilmrt:mt 
niodes of spreading smcli diseases . In other cases trasli restores (sums, nod is c 
help to the soil . 

8 . Disinfection of Plants . 
No work I : ;1s been alone a'n this in Queen'dand, but it seems probable tlu :t it 

would l :c of Iwiwfit in dise ;ise' control worli in tile cast° of exterm :l fungi . 1~priiidle 
Top might Ix " sou :e\cli : :t cliceked in tliis teak,, but no definite information can be 
given . 

III.-DISEASES, THEIR SYMPTOMS, DISTRIBUTION, AND CONTROL . 

Tlie symptoms of this disease nre- 
(I) Leaf Svmkto:os.-_\o irregular mottling of tine leaf in shade's of green, 

sonic lighter and ~ some darlier than uornuil . 

	

Tile mottling tomds to rtut parallel With 
the length of flu' leaf, :mil varies to some extent ;recording to t=lie variety. 

	

Q. SI 
shows :t 111 :11ked - \'efotving ; (11mrli's Seedling (II .Q .4?(i) shows a green mild cren\n 
inottling, and I-3 . _'OS to dark green mottling oil a, creamy white ground ill severe 
cases . Illacle Innis, :til . 1900 Seedling, II .Q .'_'S :i, I3adil :i ; the I? .K, c :.nes, \r,, lurve 
liglit and dark green nmildugs . 

('?) Stem 8'ymbtoms-I'lie stew is frequently mottled with wliitc strikes against 
the' natural colour . In se\crc ;ise>; these become slirunken, and the stein is corrugated, 
;rid finally craci<s . It is usu ;rlly thinner than flu, normal canes mile: is always much 
lighter ill weight. 

	

In ti . ,ti13, () . 97(1, and \Ialag :dcl\e, the stunting of tine stool is 
very conspicuous, and often :1 stool of Q . Sl :1 whiel\ is infected dies. 

	

7'lris shows an 
important. fact . A distinction between resist :met, and toler:mce niust he made . _1 
resistant cane suelr its Ql . S1 .3 aloes not readily take oil the disease, while a susceptilfe 
cane snclr as SimlijaliaulPill- No . 111 ma\- be 111(1 per cent . infected wherever found . 
Not\- Slmlr,jalmnbur No . 10 is vcrv tolerant to the disease, :,md thougli it loses in 
weiglit, it never alrpears to succnirili to \Iosaic . On tile other hind Q. "13 aloes die, 
and is alt\- :tys Iridly stunted . It is therefore re'sist:iut Imt iutolermit . From the 
disease control Imint of view it is resistmuce that matters :tit([ not tolerance ; in 
fact, intolerance is : : virtue in that tin, cane by dying removes ; : centre' of 
infection . Tliis aspect harm Iweu treated ill niy report on tit, , N'amlmur and 11conleigli 
districts, 

Transmission . 
(1 ) prinurry, Iw plaits . 

	

Tliis is a most important way of carrying the dis(-use 
frmn one field to another . I?very diseased plant produces :r Ilosaie stool . 

('?) Secoml :rry, by insects . There i> ; one known vector, .-1]ibis iuaidie, which, 
however, does not seem to lie sufficiently abundant to carry tilt, disease :is it is 
spread in Queenslond . 

	

'file Leaf Iloppcr 

	

(PrO bisiello sar, , lun'icidu) 

	

It ;[ ., been 
suspected, Init no proof obtained . It appears, however, in great abund:met, when 
the disease is spreading rabidly, -and this spread seems periodic . I inspected oil. 
farm, and found two stools .lwr chitin in a certain feld adjacent to some Slialr,jalmnlmr 
No . 10, :tit([ on :r subserlueut inspection found fifteen stools in the same disfruee . 
One inspection look place ill \larch, tire nest in .lane . 

Control . 
(I ) Seed selection . 

	

'flris, of Course, eou :luits the primary infection. 
(?) Digging out, in young plant and ratoon, less than 5 per cent . infected ; 

in cases of lriglrer infc'etion this process does not pay . 
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(3) Resistant varieties oevolue the only resource ill severe cases, and selection 
follows . I'lr1 is immune to the cliscase, but leis :c disease of the \losaic type . This, 
however, leas never been reported from Australia . Q.813 is highly resistant lilt 
intolerant ; it is a good cane to plamt where Mosaic is Iwd . 1~ :1c1ila :s also resistant. 
P.O.J . 271 4 is reported resist ;mt, brlt as it is almost ;i new vane ill Australia, it lins 
not beell tested here as yet . 11. 1900 Seedling, D.11 :i5, II .Q . 285, the E.K . canes, 
ILQ . 426, Pompey, Q.970 :ire stiseelctible ; 1 : . 117, B . 15(1, :ill(] M . 189 (Black Innis) 
are 1cighlc susceptible ; and B.'20 .ti, N.G.47, and Slinhjalwnlwr ill ;ire still u1ore 
highly susr~-ptiblo to the disease . 

Distribution . 
Mosaic is very prevalent ill the south of Queeuslaud :i ; far a, ( ;irn ; north of 

Townsville it hevcunvs insignificant . None was seer. at Tidly, lunisf:ail, or Babinda ; 
one' stool at lugluim, aue at ylossomn, and a few fields (itlcludiug the canes 
Sllah .jahanlair 1(1 , B . 1 :56, :uld I-I . 1(19) badly infested ill the 01irns district . T11c ;e 
Nvcre duly reported ill my report oil these canes . 

Effect of Corn . 
Little corn is grown ill c :1ncfields )]ortlc of Mackay, and this is notewortlcy 

when the consider the distribution of the disease . At Ayr :end Giro, 11, 208, a 1dglily 
=usccptihly variety- , is grown . 111 the Nortll, too, the disease does not stein to 
rprond rapidly, and hoill the corn aphis :11141 the IC;1f hopper are seldolu seen . The 
introduction of corn (which is taking place in North Q11eensl ;lnd) is a dangerous 
step, and shoidd riot occur without careful consideration . 

Districts Affected . 
_4pr mid Girt.--B . _'118 is the main variety affected, ;md infected fields shoultt 

lie ploughed oat . It is feared that the dice : ;se will spread to H .Q . 1'?6 and I ; .K . ''8, 
which would be serious . Oil one farm at ))cane Hill some Paula was seen seriotlsly 
affected, ;ill(] this variety is usually considered resistant . Tln" cans, was some 
badly infected sorglnmi w- ]tic11 had been growing wild since the fit=1d had had :1 crop 
of B . 20,8, Some years ago sorglnun grown near B . 208 ivas almost iuvarialdy 
infected . 

Pro.vrr/rine-Alos :liv is very restricted here, :tad occurs ill lI . 19(111 Secdliog :and 
Al . 189 . Digging out of stools will control Ill( disease here . 

Ma.chey.-Alosaic occtus on ercrv area to a slight extent, Imt around Tarleigh, 
at Alouut .)likes, Mibaml, Finch llotton, Netherdale, and ( "argett it is serious, and 
also ill harts of the Sarina area . The freest seems to he the Homchush area, judging. 
by the farms visited, and the ('armila and 1`laggy Rock end is almost eleau . The 
,aide applies to l1ampclen . The vanes infected include Shahj;,hanlmr 10 W11crevcr 
grown, M . 185) i1 : sonic areas, B . 208, H.Q . 4'?6, E.K . 1, Malagaclte, Al . 1900 Seedling, 
D . 113 .5, &c. Al . 1S9 shows itself very- susceptible ns usual . :.K. 2,4 :md Afalag :lehe 
do not show serious infection as to whole, which is prolmhly dale to the fact that 
the 

	

)clams 

	

lulve 

	

never 

	

heel) 

	

cont;llniuatod, 

	

;is 

	

the y" 

	

ore 

	

fairly 

	

susceptible 

	

v:lrietics . 
Q . 8111 :1s usual shows Itig11 rcsist;mce . 

	

Tie (.'ane Growers' Associ :ltion ill M :ickav 
seems alive to the sitmition, and is warning the farmers, wllo ;1rc taking suitable 
HIc:1saITS. It is honed t'lult 11y continued difgeuee, the disease will lie overeon1e 
without very n1tlch effort or expense . (treat :assistance was received from this hodv, 
who are ve1 ;v lnogres " :ive . 

Bluednbr1'p-h:verv farm visited ill this area was infected with Mosaic to some 
extent . All the river farms are seriously" affected with tlw disease, :end their tonnages 
nntst suffer very greatly . The disease is more serious Here than elsewhere ill 
Quecusland, except perhaps at Bmtplc . Moreover, file farmers do not seem to be' 
alive to the serionsuess of the position . II .Q . 285, Al . 19110 Seedling, and AI. 189 are 
the principal canes affected, and S11al1,jalmulmr 10 is affeetecl wherever it is grown . 
The infection of the two early imitating canes, H.Q.285 and .Nt . 189, is serious, 
especially as oil the river farlus it is almost impossilth" to cultivoltc ;and get rid of 
the wild sorghum :ill([ susceptible grasses, owing to the sodden nature of the grotrlld 
for mellitus during the wet se ;isou and atltlnun . These grasses carry the disease over 
to the cane, and lower the prospects of siu-eessful control . 

	

Q. 813 is strongly reeotn-
ntencled for these badly-infected river farms . It is the only safe resistant t:lricty-
at present ill the area, if we exchtde Uba whiell is so objectionable for other reasons . 

Tlie red soil farms are on the whole better off, lilt. none the less they require 
to cle;in 1114 their farms by seed selection, rog11eing, and the use, where possilde, of 
resistant varieties . 
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('l(ildc) . .. .-TIte position Here is similar to dolt on tile red soils at l :nnrlaberg, 
and Slutitjalutuimr lo, \I . 190(1 Seedling, D. 11 '5, ILQ . '_'N0, \l . .75, Ra.ppoe, :toil Striped 

;I pore are affected ; 

	

Q.513, where it is grown, 

	

is resistant, tlioub'l ; not 

	

iutn:nne . 
'I'll(, elimination of S'ltnltjalmnpur 10 and selection and rogu(,htg :ire the we:tsures 
recollumOn(Icd . There is a great deal of wild sorglntm growing in the creeks, and 
this sliould lie dealt with . Too utttcli corn is grown for safety, and the s :inie applies 
to a greater extent to Bundaberg . 

JLnrt/bnrunc//r .--The disease hc_" re ;load at Pia.llia is rlue to the persistancv of tile 
farmers in growing Slialtjahanpur 1(I, wltielt they do, despite all recotnm(,ndatious . 
\I . 1900 tieedliu',, D . 1130, H .Q. 285, \I . 1,S9, and Petite Stmucvill- :ir(, all affected ; 
vilicicut selection and digging out are the measures recorumeuded . 

	

Shaltjalmulntr 10 
should Iw imme(liatcly plouglied out . 

Dna/dc nrrd 1 - orm .-Tlie situation ;it 1 - erra is very sindiar to that at Piall)a, 
but- that at I3auple is much more serious . Varna show as much as 93 per cent . 
infection in. first ratoous . 

	

slwlijalraulmr 10, \I, 19011',vedlim)- , D . 1135 : ;re seriously 
affected, while 01 .518 is sliglttly so, and shows the ill-irked resistance wliich 
c'li :rr ;tcterises it . Farmers witl ; liiglilv-infected fields have been selling cane for 
plants, and lia.%'e caused serious infection in. otll(, r farms . It is liopel that with tile, 
gazettiug of Mosaic as a disease under tile Diseases in Plants Art this practice 
will lie stoppo'd . 

\'nmbour.-Corn and vatic are grown together on uenrly every tarsi, :tad tile 
result is a heavy Mosaic infection . host farmers disregard the disease, and r-outinue 
to plant cane without discrimination . 1 have often welt in. this ;?rea fields of plant 
ca'ite lmdly infected xvitll Mosaic . In suvli cases :is this flit, fartuers deserve the 
rlis(,ases that tlteY so dclilwi-ntcly conserve . AI. . 1900 Seedling, 1) . 11 .-1 :5, II .Q .'285, 
Q. 1098, and Jl . 189 are couuuonly infected . 

L'crrrlriglt .-Corn is tile lutue of the industry here also, ;1111 Greets Minima-
known locally :Is "Green New Guinea." or "Green Goru"-is often 11111 per cent. 
infected . 

	

I'urlilc Toll 

	

(N .G . (it) 

	

is almost as load . 

	

M . 189, D . 113 :5, \(. 19110 
Seedling are also affected . 

	

'I'lie hlauting of Q . 81+3 to resist Fiji disease is expected 
to air! in the solution of the \lox :tic problem . 

Other Grasses Affected . 
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As vatic is :t. meutla'r of tltc gra " :.s family, it is not surprising dolt it suffers front 
the same diseases as otlier grasses . Tltis is esleeially flu' vase Witlt tile \los ;tic faniilv, 
and lve find that cane Mosaic is easily tr :tnsill issible to grasses, and that the disease 
can la, returned to tile c-alte . Tire grasses in Queensland -which are (,specially lmd 
front this point of view are Wild Sorgltnut, tiuunne'r Grass, Joltnstoue Grass, Guinea, 
grass, and, also, among the cultivated crops S'orgltum, Ituplucc, ;mrl ('urn . Wherever 
these g'r :tsses are loreseut in. :t (-mw district we find that Mo, :iie° is verb- prevalent . 
Corn is rare] y free front Mosaic, and is tirert"fore very dangerous . At Bauple 1 
ol'scrvcd the corn a_Irlris (=d(lri,e moi(lis) oil corn :md roi wild sorglrtnn, :md flu' 
nenrhv cane was seriously affected . Tltis is oil .\- 0110 irtatancc of tli : ;t~tY tlmt. I could 
quote . 

( ; IJDIlf 11V( ; . 
'I'his disease, of tvltlelt the practical control is perluips ;is Imrd as tlutt of any 

(disease alfectiug cane, is widespread in flu, areas south of Poekltamptou . It occurs 
to a diminishing extent at Aloontba, No(] has ltccn seen to ;t slight extent in Mackay, 
but a quirk control can lte efccted in tiles( , are :rs Ity eradication of tit(- diseased 
lieI(Is . Bundalmrg leis suffered severely this year, and flu' Tanners at Natnbour, 
Ileenleigrli, au(I (to a less extent) Mnryborougii ;rre lvartwd to look to tire future 
;ind attempt to control tile trouble before it reaelws .sdtclt proportions . 

It is caused lov bacteria (Bo(ilht ., tvrsculorum Cobb . (Ir(,ig Sulitli), and the only 
detiuitc svulptonr is tile oozing of rt Itrigltt Yellow gout from the cut earls of the 
carne . 'I'll(- vascular bundles or filn . e ., of tit(, canes are usually red (crimson. 
('01oured) . These are the stmt sYmptoms . The leaf symptoms art? apparent, but 
riot clutrneteristic eltonglt to eualde tile determination 0f tile disease without tit(' 
oozing of tlw gum . At times, ltolvever, the guru cannot Ite obt:i,ined from plants 
which are known to doe diseased . 

'I'ltc leaf svntptont .s are in some eases a yellmeisli streak lined with red riots 
running obli(luelv . I' :ttcitcs within the yellow strip often (lie atol wither . AN- Melt 
tile disease is lmd, as in. Dec:tuber, 15)37, at I3undabcrg a.n(1 Nambour, tile young. 
plant and ratoous, and also some of file standover cane, show wiutislt leaves, tile while 
,,loading gradlmlly into tile green towards tile lmse of tile le :J . 1n. tile ease of plant 
eau" the cutting of the plant itself will show tit( " gsun . This tviiite leaf stage is 
very similar to a stage in. Leaf Scald 1<uoxvu :is floe elirouie stage . 
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Gumming is tnins;uittel in ill(, following ways :- 
By plants.-a plant from n guuuuel livid must be nrestfmcd to be ganurnel,. 

and will probably shots tine dise ;ise sooner or later . In some c ;fscs weatlur coltdition .; 
inhibit tit( , disease, and it ui ;iy not slfow 111) for several gemeratioils . 

B)' 

	

knife 

	

ill fection .-Cuttillg 

	

11 sensed 

	

cane 

	

will 

	

infect 

	

tit( 

	

knife, 

	

;111(1 

	

:1s 

	

tit( . 
bacteria are so minute, it becomes easy to carry then oil dirty knives to clear, fields . 
Knives slfould tlu ;rcfore 1)c disinfected after cuttin� diseased caac . 

	

Farm infplcnlcnts-
and horses call also cart-\, tit( , disease if they hick ill) tit(' jitirc' of a guuiuicd stool . 

-Mr . Nortli, of' the Colonial Sugar Refining Company, fiats 'fortl_ tllc tlieorv that 
the disease van be transmitted 11v windblown rain, and 11y- insects -,vlfirlf suck c :111v 

leaves on whicli the guuf is exuding witl : tvet weatlfer. By snckin,;, injured portions . 
of lfe;fltlfy plants tliey can, lie thinks, c ;irr.v tit(- disease. 

'I'lfis proluflily ;icronnts for tile ilct Hint tit(' disca ;c ustwlly occurs during :1. 
dr y spell following wet we ;itlicr . 'I'It(e wet would be io'ccsaarv for ill( ,' tr :1 .r1"'Ilfission 
of tile disease tlirouglf the field, ;fffd tile ilronglft lw lfrrcssnry for tit(' I) ;1ctf , ri ;f to 
obtain :fsrviol ;mrc over tlic ;rlalit . 

'I'll( , control of the disca ;c wlfcly it is hail is lmsc~, l oil resistant varieties, ;fs 
owing to the elusive nature of tit( , discasc rogttcing is of little inlportnnc' . in 
epidemic, . Wit]) tiles( yarictivs seed selection should be practised, and the I0:fut; 
sweatel ruder a . bag overniglft, afol tile gumnfcd ones discarded lwforc Ila11ting . 
Oil tit( . resistant canes, W 813 is ;i known resister in G~ur~f~asl ;fud, and ITlei :fist, 
seems resistant . 11 . 147 ;1nd H . 2'_7 :ire thouglit to Ire resistant, Ixit ycry susceptiblo 
to Mosaic, and tile former cane, :ft ;fry rate, to Leaf Stripe . Oil the Herbert 1livcr . 
this resisters are G,1 . ,418, 

	

Korpi, Oi :fnflioo, :lull Naneruo or "I3og'cl :f' --these last two 
being considered identical . Tliesc (,files have been introduced into Bundabcrg 
together with some South .Iohnstone seedlings for trial, all([ S.C . 12 (4), a , rile 
whiclf is reputed resistant . Tile C011nb<ttore seedlings ;ire also to Bc tried out for 
resistance . Two show SOme Incnlisc . 

	

In tit(- southern areas Bafliln, 11 . 19(10 See(Iliug, 
D.1135, 1{.189 (Mack liiui";), 11 . 1(19, ; ;ml Q . 970 are very- susccptililc, and in the 
Nortli Il .Q .42(i is worst in'fc',`tcd, while B:i(lil ;t shows some ate^sure of resishlnre_ 
'this is a . peenli ;1rity of vmio'a,l rosistance to disease, wlticli is not cosily 'understood . 
It scenes t1Lat locality 1u1s n I)ig Iwaring oil this factor . 

	

11. :-5 ;1 leas keen suggested 
as resistant in ( .'I1ilders, but coufiruuftion oil this is required . 

lflwll re:searclf work lms liven c ;lrried out on gumming, Init only lately lu :vc we 
11nd a.ny light thrown on,, tile looblcnl, and the control nleasnrcs arc coulpar ; :tivcly 
new . It is suspected- flint varietal resistmlce declines after ;i call( , leas Iwc11 in 
contact with the disease for some time . I do not know any- \ ;iriety wlfirlf could I)c 
Classed as inluniue to g'tfm--even cow cane snffcrs . 

Extent of the Disease. 
Tlfe trouble is very prevalent ill the southern districts, Jolt was seen to a yerv 

limited extent in \Iorliay, oil one farlu ill 11 . lml at Aloon111a (Cairns (listriet), and 
on life Herbert River . 

	

T'ifis latter district w ;fs very badly gummed some years ago, . 
but little was seen during my visit . Weather conditions nlav lunr a hearing oil this,_ 
but tile rigid control measures of the C.S.R. Field fall' lutve lu11 a pig effect . Tlfese 
are of a drastic nature, ;tit,[ pI .Q . 42(3 is penalised 1lenyily, :ill(] lins almost disappeared. 

111 tit(, Bundabet~g district in 1927, tit( cruslfiug mite of tile. mills t-vas rcilueed 
by over 25 per rent., aril this leas ufeant a serious loss to bctlf farmers :md millers .-
Crops have been light, this amount of dead (, :file big11, and the results of crosiling 1);1d, . 
all clue to Gumming . 

	

At present the position is not good . 

	

Q. S13 is reconnuendcd 
as a Into. maturing cane, lmt in the south cannot be (-lit before till" middle of Septem-
ber, or it will not ratoon . As an earlier cane 11.227 is rccomnlended, and 13 .1-17 
inigitt also be tried . 'I'11is variety could Ite obtained front the lfulgrave area (Cairns 
district) . Other resistant canes tire being fostcrel at the 1-:undaberg Station, :fu,t . 
it is Ifopcd to prove tlfcir wortlf in the dear future . 

(frill was :11so showing up in Dlaryl)orougll in February, ill 1%I . 1900 Seeping, . 
D. 11 .35, 1leera, &c ., and the farmers there should take note of it, and Imyc Q . sla . 
on tlmir farnfs ill case of an epidemic . 

\'ambour.-'file position is regarded ;is serious, for gnfu is allotying UP Badly, . 
an(1 Ims been all t1lrougll tlfc year . It only requires ;i season suclf :is ltas been 
experienced at l:undaberg last year to cause au epifh " nli, " in tile 1).113 :i, wtficll is 
grown far too widely at \aull~mur . 'file badly-drained flats along tile 2iihiroocily 
River :md at Cooluln are worst infected . Q . 813 is proving its worth :1s a resister-
t1lere, anfongst those tariffs ill w11icli it is growtl . It is tlfc only resistant cane at 
present grown ill the area, cxeept 111) :1 . 
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Beenleigh.-Here gum was observed N%idespread at the beginning of the year, but 
the substitution of Q. 313 for D. 113:5 owing to hiji disease, will, it. is hoped, tend to 
decrease the infection. 

Efficient drainage Avas found to be of great benefit to farms nffeetet Avith 
Gunning on the Richmond River, :in(] this is a feature seldoul uiet with in Queens-
-]and. I suggest that an adequate system of main drains should be installed in 
grunmed areas, wide enough to carlY off the water that is drowning the farms, 
and that the farmers should endeavour to put in good subsidiary drains from each 
field. The method of draining the field is not expensive. The field on its last 
ploughing eould be divided into lands by deep drills made at intervals of, say, a eliain 
(or nearer if the soil is elaycy or sour) by a- swing plough with raised mouldboards. 
'rhcse lands between the water furrows would be planted in the ordinar.v way. Better 
still would be the ploughing into lands (luring the last ploughing, by a. swing plough 
(n' disc starting from the centre of the land ;Ind Nvorking out to what is to be the 
water furrow, ploughing in :i sl)ir:Il or rather :I series of spirals to give a series of 
lands. A series of field drains could la, ploughed by the snlnc means :/long the head-
lands at right angles to the lauds, to take the water to the subsidiarly (trains. The 
size of the drains and their frequency would depend on the water to he removed, 
the fall of the land, Sc ., and would have to be determined l)y the farluer himself. 

'file drains :Ire used oil larger estates, glut would be too expensive for the average 
farmer, and the laud system forms a good substitute . The lands must be remodelled 
every time tile field is ploughed and planted. 
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This would be mollified, if ne:-essary, to suit local conditions. 
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This is, in Queensland, essentiall .N- a disease of the tropical sugar areas, thouglL 
it has ]\teen seen in llalcona in the Nautlaour district . It occurs again to a serious 
extent oil the Northern Biters of Neav South Wales . 

It. is, like (luuiming, :t haeterial disease, but unlike the former trouble, it does 
not ilepciol to noarly the s :tnie extent cut the \ceatlicr, though it has n latent period, . 
which utakes 'tetnilet suncvs ou infected areas very difficult . 

Symptoms. 

LEAF SCALD, 

The disease is, at times, very difficult to identify . ]\lost characteristic are tile 
leaf symptoms . The leaf in typical eases shows a white, peheil line running obliquely 
from the ntidrih to the leaf edgy . Tit(, line is of constant thickness, and at a late, 
stage turns pinkish . It also spreads, find forms a white irregular streak, finally 
giving :t cldovotic appearance similar to out stage of gnnmming, where" the leaf is 
white for a good pout of its Icngth . The leaves, however, usually curl inwards at 
the toll, :md it is this peculiar curling which serves to reveal the disease to the 
practised eye . Sotuetimea the lcnves nplwar scorclicd instead of white . 

These white leaves indicate the ehrotic stage of the disease, and are, if the-
e :nte is large enough, accoutp:crnicd by sideshooting from every .joint . Tile sick 
shoots hear the leaf svntptonts . 

In tit(, acute stage, tit( , cane dies without :lit " symptoms other than the scorching 
and curling of the Ic" ;tyes . Tile side shoots may sprout and die iutmedintely, and the 
only means of ohtaiuiugc a definite identification is to search for suckers bearing tile 
white pencil line . 

	

This jalmse is char ;ecteristi< of Il .Q . 4215 ; Hadikt and Guru Ireyc ]\tout 
phases. ("sufillY the fibres of the cane are tinged with crimson, especially nt the 
nodes or joints :ill(] in tit(' lntds, but this feature au :c,y he absent in tile acute plucse . 

Tit(, plants, on their emergence, may -often lie detected through the white leaves . 
The control of the disease rests on the elimination of the most susceptilde 

canes, il .Q . F°_li, Gorus, and Poutpey (711.428), and the careful selection and 
subsequent digging out of diseased stool; ill the Idant and ratoon crops, in the 
young stages . 

	

D. 1 lan find (e1 . N1 :, seem resistant in tit(, North, and Badila. and 
Nanemo seem rather susceptible, Badila seems susceptible but tolerant . knhinda, . 
Iunisfail, Tally, and Cairies are hot-beds of the disc :tse, and few faruts in this area, 
could be declared ele ;tn . I'adila is affected all over the country, and the only- stocks 
of clean seed seem to be oil the _ktherton 'faldcland, where the Kairi State Fnrut, . 
and the seed plot being planted by the C;iii-ns Cfiuegrowers' Association fire auaong 
the places recommended for seed iu the future . 

The transmissioaa of the disease occurs ill several ways, ns in (luntming :- 
By I'Iants.-The disease is easier to identify, so that plant selection is also easier, . 

The existence of a latent period is a dificulty . 
By Cane Knives .-This is important ill carrying the disease to new fields, and 

the knives need frequent disinfection . 
The insect transmission lees never been worked out, but the distribution semis 

certain, though not so intltortnnt io Nortla Queensland as is the ease with gumming, 
Tit(, Linear Bug- is here suggested as a possildc carrier of the disease, and should be 
watched. 

X11 t)- pes of soil semi to he affected alike, :cud the prevalcaice of the dise ;tso 
semis to depend on tit(, resistance of the varieties groevn, :tnd the care of the farmer . 

Districts Affected. 
Proscrpiuc.-Two (.cans were seen to show the disease at Coniyay, in Badila. 

Mid TT.Q .42(i. The trouble was slight . Another farm at Proserldne itself was 
reported affected, hut the lfoek (Guru) lead liven plonglied out . 

Atossucao.-The disease here is serious ill parts, especially the Saltwater and 
Wltyanabeel ends, and around the \(osstnan amt Little llosstnten Rivers . The itIoo:-
lirny area was, ;is far ns could he seen, free from tit(, clisense, though Spindle Tot : is 
pa-scut on some 1'artns . Badiln, I1 .Q.42g, and, al,oyc all, Gore, are affected, and 
Pompey is :afl`ceted vri ;cte grown. ( ;ortt sliould not l)c planted in this area . 

Ctttints and dLulprore.-This district, especially the 1T:totbledon-Freshwater ;trca, 
is lcadly nffeete,l . Biolila is Inrgely grown, amt prfictically every field of this variety 
is, diseased to some extent. 

()Ill 
y on a few farms at 1-latnbledon itself is there Badiln 

that could lw regarded .cs possilcty sate to plant . 
The ~:n ;niilt Pocket, 1 "Cright's Creek, Green Hills, ;nil 

	

;;yeas arc 
freest (rout the ih " c :cso . 
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Babi;rdr-Evcry I'll rn c~sited in t hi . urea, except one, ]tad Leaf Sv ;t'd ill ecet .v 
field examined, and some fields were seriously affected, especially in the East BussedI 
and 1'altna areas, nod also in the Cttcania-flarvev's ('reek section . The losses here 
were considerable, and ditticult to estimate . 

	

Exc(edingly- ball infection was observed 
in the l)eeral-Fislterv (_'reek section, in one case about 40 per cent . ; and the loss 
through death of stools, ,tic ., must have been tearlt- -' :i per cent . of the crop . Tile 
dif(julty is to get varieties to replace di .Q . f°_li, and (t1 . S13 is suggested, for it s,,etus 
to do well if planted late. 

Ivw~s(ail.-The position at (iooudi is better than that at llonrilvau or at Sontit 
Johnstone, though it is by no nteatts good . I'onipcy does not scent a f;tcotlrnhle 
cane to reld :tee I1 .(L . -I° " i tvlwre Leaf ticnld is present, as 1 (- :tit see little difference 
ill their snsceptil:ilitc . I) ;tr;oh,, ec, (larraiiunga, and Enhenangee are affected, anti ;tli 
the farms oil the Jolinstoue River, especially tltc lunisfail Estate . 

_1t \fourilcrttt, t1ie whole area is ;tfeeted, tltoogli the sitnatiou at Liverpool Creek 
,t-errs lmtter than it was a )-ear ;t--O, according to Mr . Iiellv's reports :tit,[ those 
of the farmers and cane inspectors. Seed selection has been practised with good 
results, and the cleaning of this area should be easy from now oil . 

South Jolutstone is the worst affected area, and the disease is bad in all the 
sections examines]. The Silkwood -an

d 
Jehpooll branches are especially heavily 

infected . Hadil:(, Pompey, t7oru, anti I1 .Q .4=(i are all affected . Several badly 
diseased plant 1dovks there seen . This sort of thing, is Clue to nothing ))tit sheer 
negligence oil the part of the farmers, most of tvhont do not seem to realise the 
seriousness of the trouble. 

Tit(, infection extends through Jaffa, E.I Arislt, and Jlaadi, to 
The Tally Area.-Ilere the infection is widespread, ftouglt ill most eases not so 

severe as that in the other districts . On several farms, however, the heaviest infection 
was seen . Tit( , train centre is at \lidgenoo, and smaller centres are at Euraulo, 
Lower Tu11Y, the Leasehold areas, and at P'elogn . 

	

It is reported that \lidgenoo tvav 
the original source of the infected plant. 'I'll(, disease here is not so serious :is in the 
areas farther north, and farmers have peen urged to do all ill their power to get. rill 
of the disease. 

Clean plants (- :tit he obtained, and with rigid selection and stthseduent cleaning 
of fields the ltrohleot does not nl(IW;tr difieult . 

Distribution of the Disease. 

1'1 .11 I)Itih;Al-1: . 

This serious cane disease has not long been discovered in (tlueenslaud, and areas 
are still being fount] infected . The syntptonts are characteristic, and consist of 
leaf galls tchiclt run along the (tack of the leaf, and are invariahly oil a vent, and 
running parallel with the midrib. They do not show on tile front surface of tlto 
lest-f, and thus differ from the crinkles caused by damage to the tops tvlticlt are so 
often seen ill canefields . 'Cite. ntav vary from one-ei-lttlt of :ill inch to about l~ 
inches in length, and front one-thirty-secoudth to one-sixteenth of au inch in diameter, 
and are light green or brown. Tltev may be on the midrib or on the blade of the 
leaf, ant[ are the one sure characteristic of the disease. 

The stem is very stunted, though in the ease of secondat.t- infection tile ealle 
previously formed will nark the stage of infection. Infection always itiltibits tit(-
growth very soon after the galls first appear . 

	

In secondary infection, the subsequent 
ratoons will he stuute(t and will (lie ottt . The leaves are dark-green ill appearance 
and curl inwards ntuelt after t1te manner of Leaf Scald, though they are much 
defortoed ;tnd stunted . 

yletltods of transntissiou lutce not (teen tltorottglilY worked out, lint it is an 
invariable rule that a diseased Butting ltrodnres ;t (diseased ]slant . \citller soil nor 
knives have been f(otnd to have ant- effect on the distribution . 

Insects are thought to lilac a hart, but our knowledge on this point is limited. 
'mho transmission scents possible over fair]:- large (distances. 

The control is leased on plant selection, and ill badly- affected areas on resistant 
varieties. 

	

1)ig,in1 ottt (disease(] stools is essential in lightly infected fields. 

B(rn(labcro.-Tlte disease was only reported front Lere ill December, and au 
investigation point: to the fact. that it is as yet light, and call be controlled by 
rogaeing or digging cut. Those concerned were tca_rued of the seriousness of the 
disease, and hsye orlauised a campaign which should prove efiieacious without more 
drastic tneasnres. The infected cane was brongltt front the -Northern Rivers-some 
before the war, and some in l9'°_. Field evidence points to the fact that the disease 
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was introduced in the last batch of canes, and has spread to two other varieties, 
within recent tunes-soon after tile importation. 

Moryborough.-Iii this area the disease is severe ill some sections, as teas out-
lined in u. report published earlier ia the ,year, which it is unnecessary to recapitulate . 
The district was placed udder strict quarantine, and all precautions taken to keep 
the disease within present limits. Control measures were outlined to the farmers, 
1-i\ circular, and the digging out of infected fields %vas suggested in severe cases ; 
this was done on the worst affected farms, and (x .813 and II .Q . 28 :1 are being tried 
as resistant varieties . It is hoped in the near future to plant out some disease 
resistance trials . 

The area :sfected is restricted to Alaryborough, and, as far :is is known, floes 
not extend to 1'ialba or Terra. Even ill the infected area itself there are sections 
wliicli :ire agqsarcutly lean . 

B(-r0righ.-Infection here is widespread, and pra(-tivally every fill-in shows the 
disease. 1).113 :1 and -1 . 19o0 Seedling are the priucipril . varieties affected, but 
1 .813 and 71 .0.28:) are lo-acticallY clean. For this reason they have hecn rccor11- 
niended to the farmers. 'I'll(, area was thoroughly inspected lsv -1l- . \v . Cottrell-
Dormer and uevsclf in the curly hart of tile year, and -Mr. 1)oriucr pilldislicd a 1 , 1111 
account of his investigation. 

Tn tire case of farmers suspecting tile disease, it is very uecessarv that the\ 
should inform the Bureau :as soon as possible, so that iac :asurcs call Ie taken to 
prevent tile disease from infecting otlier fields, for once it is cstahlishcd tile disease 
.prcads rapidly. 

LEAF STRIPE. 

a iliscase of fungal origin, this trouble is of a serious nature, though :it present 
its (list ributiou is restricted to :s few fill-ills, except in the case of tile Mossniau au .l 
Burdekin and 1-loughtou :Rivers, where the infection is getleral . 

The symptoms :ire wry sirufar to those of Tlosaic to the casual observer, but 
they differ in the fact that the leaf stripes -,ire nurre definite ill outline, anal corresponl 
well to the description of the name . The stripes, too, are often Yellowish, and they 
differ from Mosaic ill the fact flint then turn brown and heir oil the back of the 
Icaf a whitish doNvu, This ;,rives rise to the :i1teruative iiauic of Downy Mildew, 
hestotvel on this disease. The white down is the' fruiting portion, oil the casual 
fungus, and the fruits or sgiores :is they :ire called :ire blown to other c:tnes lay tile 
wind . _\t certain times of the Year the stripes are not well defined, and tile disease 
is c;asily mistaken for -Mosaic :utless tile tvllite down can be seen . 

Sticks are affected lay -icing elongated, :fadst :sndwell :ilsove tine surrounding 
14e;a1tley cane, this please hi'ing sometimes known :is "dump lip." 111 these cases the 
Jc :weN :ire' s1r,irsc awl narrow, and they often lwcome shredded io ",everc c,ises . 

Transmission occurs lay menus of -slants from infected stool~ znil by the Avitid-
liloiva spores . Hence these latter :ire very rminerous on the backs of the leaves, and 
are very inintlte, they travel in a short flute all o,-cr :an infected block . ;md the 
infection sprc :sds r:spidly, \leads of transmission I)Y in~wcts linve been suggested 1)v 
field olsservers, but their theories have not yet been tried out in Cueenslaud . It i~s 
ver;v easy, too, to carry tile spores on tools :end wearing appcsrel . 

Control is effected lsv inCaus of lil:ult selection, :ro(l >rtibsepmrt digginl" out, 
removing, and burning the diseased stools . 'their destruction is essential, as tile 
-,bores are outside tile leaf ;sud an , not destroyed lay the mere digging etit of the 
stools . 

The susceptible varieties include 11 . 208, I1 . 147, Q. 855, \I . 789, 1) . 113.1, 7 R.428 
(Porrilx "y), Garvan's Blacl;, Yellow Ctiledonia, 11 .0 . 27-1-, ansl to ;i lesser extent 0. 813. 
I;adila, Gore, and II .Cv1.426 :appear resistant on field evi<wuce . 

Distribution. 
Ziriiitlabrrp.=else disease has been observed in tile I ingera area in Garvan's 

Black, -1.189, Yellow Cale(lonhi, and lI.C.274 . It was seen also in plant; cane, 
])lit is not at m-esent causing serious d:iiuage, though it zliolild riot 1w disreg ;irsled . 
It is also on one farm on the Woong:u-r ;e . 

l1uchay.--A few farius :effected in this area require :attention, and on one the 
infection is serious. Ponelicy, Clwribou, and 1) . 1136 :ire affected . Seriously affected 
1iclds should he ploughed out after Butting, and lighter infections rogued . 

1lossmoo.-The Saltwater :area and the Mossman River area. :ire the main 
sources of the trouble, and B. 147, Crl . S-55, and D. 113.5 are the principal canes 
affected . The introduction of Ponipey into this area is dangerous owing to its 
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susceptibility to the disease. The fields bad]-° infected should be ploughed out, and 
B. 147 should be temporarily discarded in the affected area . Digging out should 
be practised in the farms where the infection is light. 

Cahvts.-Slight infection occurs at Sawmill Pocket on a few farms, and the 
varieties infected are D.1135 and Pompey (7R.428) . -The farmers are planting 
up with clean H.Q.426. Fortunately, the B.147, which is a favcurite variety in 
this area, does not seem to be affected so far. 

(ririi, and the Burdcbin Ifirer.-The infection here is of a serious order, and a 
majority of the farms visited were heavily infected . A great deal of B.208 is 
grown, and this variety is one of the must susceptible to this disease. Few farms 
growing this carne are apparently clean, :in(] in many cases the losses in this variety 
are severe . As this cane lots elsewhere ]leek wipevl oat through disease, there seems 
little hope of (.]calling it rift, so it appears essential that the cane should be replaced 
by less susceptible canes. Badila, II .Q . -126, and Goru do not show the infection to 
any extent ; and their phinting is advised . 'phe troultle is tli :it 13 .208 is a cane 
with the highest c.c.s . ' and farmers are loth to realise that the fact that it is 
diseased and will not ratoon wakes it really a more expensive varict~/ to grow than 
the other canes such as Badila, and C'lark's Seedling . I observed this factor in the 
Hougliton area, and my idea. was confirmed by a cane inspector. 

One factor seems to be o£ iniportaiiee in the Alossnian district in restricting the 
distribution of the disease, and that is the fact that well over 99 per cent. of the 
cane sent to the mill is burnt. The fact that the disease does not spread as rapidly 
as we should expect from its mode of distribution is probably clue to this fact . 
Not that I suggest the burning of trash as a control measure, for I believe that the 
other measures ;ire sufficient in theinselvcs. 

This disease has usually a iuinor importance, but which can, under certain 
conditions, be of the greatest importance . It is caused liy a fungus (Collctotricknna 
fal(whtrn) which is normally a very weak parasite, -in([ lives on trash and decaying 
vegetable matter in the soil . At times, however, when soil conditions are poor and 
the climate is favourable, the disease assumes a virulent form, ;turf can cause heavy 
losses to the crop in the district affected . It appears to lie n difficult disease to 
crndic :tte, and our effective knowledg-c of it is very limited. 0111}, extensive field 
experiment will give us the data . we require to put forward rtdceluotc control measures . 
The first noticeable syuilitmn i>; the dying-off of the top, very much as in the case 
of grull attack, though all the sticks in the stool do not necessarily (lie. Examination 
of the stem in severe cases will show that it is withered, cspccially at the base . 

Internal Symptoms . 

R:1) NOT. 
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BY cutting the stem lengthwise it is seen that file whole mass is reddish and 
fermented, but there are definite white pithy areas in the stem, surrounded by a 
darker red area . There are also greyish patches at the nodes. The white areas are 
the diagnostic character of the disease. 

The fungus (Cohetotrichitnt faloatu.nt) is a weak parasite, and usually lives 
on the organic matter in the soil . It passes into the stein through injured parts, 
especially skill cracks . Inversion of flu sugars takes place, the cane becomes light, 
the c.c .s . falls, and the juice is re'fractorv. Many sticks die and so considerable 
losses in crop result, in severe attacks. The disease is usually in patches, and 
these are shown by a very fluctuating c.c .s . 

Transmission. 
The foams is carried on trash, old cane, stools, fic., from crop to crop, and by 

plants from field to field . 

Control. 
No evidence concerning, resistant varieties is avail;tldc . Seed selection is 

necessary, lxit the main factor is the fallowiii, fertilising, and cultivating of the 
infected fields, without which ;election is uselca>: . 

Distribution . 
The disease occurs slightly in inany places, where it. attracts little notice . In 

Mackay, especially it Sarina, the trouble has assumed epideniie proportions. 
Practically all the Sarina area is more or less affected with the disease, which 
attacks AI . 189 (Black Innis), \I . 1900 Seedling, H.Q . 426 (CIa.rk's Seedling), E.K . 28, 
fic . 

14 
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At Proserpine the disease or-curs at \\ aterson and Glen !sla, anti seems to he 
inclined to assunie cpideiuic prol:ortions . The soils should be analysed, and green 
inanures planted wheieyei the disease is occurring. 

A 

	

special 

	

report 

	

teas published 

	

in 

	

July- 	( :oil( eridug 

	

Red 

	

Rot 

	

at 

	

''arina, 

	

and 
suggested methods of control. They were suniniarised as follow :- 

A. Never plant from ant- fi(-ld which Las suffered from lied Rot ; aiud never allow 
anyone else: to plaut from Your infected field. 

B. (1) All trash and rubbish should be burnt, ami the stools broken up . 

Symptoms . 

Distribution . 

(2) The addition of lime to the .soil, preferaldY I)Urilt lime, in order that the 
soil reaction may be upset with the hole that the fungus grc»cth will 
be inhibited. 

(3) The draining of low-lying lrockets. 
(4) Tile planting of green manure erol :s in order to add nitrogen and other 

elements to the soil, to smother weed ;, :iml to assist the degradation of 
the old stools . 
Ti :e 

	

ant ysis 

	

of the 

	

soil 

	

in 

	

order 

	

to 

	

find 

	

out 

	

what. 

	

is 

	

lacking, 

	

and 

	

the 
restoration of the deficient elements to the soil in the shape of u correct 
fertiliser . 

(6) The interval before replanting a diseased field should be :is long as. 
possible. If you lcive enough ground it will be well to let an infected 
field go out for soine years. Plant Your clean field with clean seed or you 
might as well leave it alone. 

TOP ROT. 

This disease is of a very insidious nature, thought bY Mr . Tryon to he cause, ; dry a 
root fuugus, and by -\Ir. 1lorriier to he caused hY 1incteria. I myself have isolaied 
bacteria (not in hire culture) from the leaf streaks, but have not had time to 
confirm Mr . I)oriner's inuoculation e\perinieuts . 

'file lower leaves of tl:e young came show u. series of watery stripes which become 
ellocol:lte or red in colour, and which run along the leaf parallel with the vcinlets, 
usually from the leaf sheath lip for about 6 to ,4 inclies or less. 

	

They occur on eaelt 
side of the midrib, and are about one-eightli of an inch in breadth, though several 
stripes niay fuse along their sides. 

Later the cane ntav recover, and grow on a-; though nothing had h.ippened, or the 
top ina}- forthwith rot, and sniell abominably. 

On the Burdekin River Badila with four feet of cane is attacked, but the rot 
does not extend far clown the stick below the joint attacked by the bacteria . 

The disease occurs between the iuouths of October :ill([ March, as a rule . In 
1927 it occurred in the Neil Streak stage in the Freshwater area in the middle of 
October-not. before then . Many Burdekin farmers helieve that it occurs after wet 
following a drought, and evidence there seemed to point in that direction, but it 
showed up in Freshwater in the young plant and ratoons during a very dry period, 
so that a modification of the idea is needed . The luuniditY of the atinosphere is 
greater in the Freshwater area than on the Burdekin, and huinidity niay he one of 
the controlling factors. 

Hadila is the in-ineipal cane affected, though the disease lias peen seen in 
DI . 1900 Seedling, E.K . 24, Q. t;13, B. 208, S.J.Q . 4, and sdightlY in Uoru :ro(l 11 .( 11. 426. 

Bcrrilripk-Tile disease was seen here in January, in D.113:5, and the cane 
was recovering . 

ai)ibour.-Suspicious streaks were observed in one or two stools of Q. `113 . 

	

The 
identity of the disease in this c.--se is doubtful . 

T>iiudabcrll.-Top Rot was seen in one stood of C.J.Q. I from \1ackay. As Top 
Rot has not been noticed at Alack;iv for iiiaily Years, this Fact is uiteresting, but 
confirmation of data is recluireI . 

Burahkia Tiiicr.-l-Iere the infertiou of Badil:i is very lead, especiAlt on loth 
banks of the river. Much heath :lull even .50 per ecut . crop losses luive been 
recorded . 11. 1900 aSSeedling, E.K . °t, I: . and Q. .sl :i hale been affected,, and to 
a less extent H.Q . 426 and the Corns, 
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Herbert River.-Results of Top Rot were hard to distinguish from those of the 
flood datuage this year, and no adeitutte ide;i of tile infection was, gained . Tire 
same applies to Giru, though a few e;tses of undoubted Top Rot were established . 

Cn,ir'ns.-Freslnw;lter and Smithfield are the- two ;1re ;1s worst affected, :1m1 tile 
river farms are showing inost. Badiln is tile one warietw which tile dise ;tse twenrs to 
attrlck, and the red streaks were plentiful on nearly every fill-11i, ill plants :111(1 ratoons. 
Even the red soil hillside ilrnrs were affected at Redlyuch and the Gap. Wtight'a 
Creek, Harobledon, llighleigh, and Little blulgrave, and ;111 the areas down to Deeral 
showed the disease to some extent. It was tuore prevalent, however, on the alluvial 
flats than on the hillsides. 

It must be confessed that the Top Rot problem is bailing at present, and there 
seems to be no relation between the infected plants and the spread of the disease, 
so that seed seleetion appc;trs to be useless. Outbreaks in other areas seen to show 
that tile bacteria are present in most sugar areas, and require merely eertain 
conditions to develop. 

SPINDLE TOP, NEEDLE TOP, OR PIN - K SCI.I?ROTTAL LEAP 
SHEATH Lr I ~EASE. 

This courld ;rirrt has caused heavy dntwlge round lnuiafail, Tully, Babinda, 
nod (',;liras districts. It is csrtlsed ltv :t weak parasitic f(rtrgus (8t,lerotiu-nt sp .), 
which hinds the leaf slwaths ~,, nd strmtgles the toll . C:tucs often recover front the 
trouble, but at tittles it causes loss . Sea,onal conditions seem to play :1 pig part 
in tile destructiveness of the disease, and ti :c fungus is prohaldy incapable of causing 
damage without favourable conditions for (development. -Mr. A, P . Gib~aon, Northern 
Field Assistant, first drew toy attention to the trouble, anti I found, it to be causing 
ntauv (lead sticks in the stools, and also in a few cases dead patches, where all the 
stools had died out. 

Symptoms . 
The first noticeable symptom is the pinkish tinge of the leaves near the leaf 

sheaths, to about 3 iucltes front the base, and the fact that the trash is clinging, 
round the spindle. The leaves appear choked, and the leaf sheaths becoute bright 
red and rather slimy. Dark spots appear oil the red, which are the selerotia of the 
fungus, rrud aid in it tr ;utsntission . 7?im111y, in severe c:lses the top dies and the 
ease affected decays . Ill I adila-the rwliu variety :11-'1'ected-the sticks, ioste;ld of 
appearing a, glossy hl ;tck, are rather :11e red and nnlw :11t11y looking. Usa :111y not 
every stick in a stool is ntfeeted . 

If :u-nrers often put file trouble dotvu to owererowdiug, and there is probably 
some truth in this, for in most eases IS :uliia is planted too close and there is not 
sufficient room for the proper development of tile stools . There are other factors, 
however, whielt require investigation, and the fungus lull not yet been identified with 
certainty. 

	

It bears some resemblance to g9 . rolfsif., but is probably not this species. 

Transmission. 
The disease is prol ; ;lbly carried in the trash, and can liv; on this decaying 

organic matter for some time It can then reappear in the ensuing crop . 

Control. 
This pals not peen prol :erly worked wit, but it sectus rather obvious that the 

burning of trash in 1lcavy infestations would tend to minimise tile chances of 
infection. 

The better spacing of plants needs to be considered, and also the bettering 
of the soil conditions . 1 noticed that cut one farm which made free us.e of green 
manurcs, and spared wide apart, that infection seemed very light. 

Distribution . 
Btradaber ;y.-The disease was seen in an isolated case in N.G . 16 plant in 

December, 1927 . 

Girtt.-Spindle Top was causing souse damage in B. 208, and was noted also in 
e;1ne that had been flooded. Top Rot :1nd Spindle Top Nvero flourishing, side by side 
in Badila-. 

Tdllil.-To the Lower Tally end the dise ;t.se was, causing� some d:lntage, in Badila . 
Toll Not was also present. Only isolated sticks in stools were dead, but the disease 
seemed to need attention, 
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11m.isfail.-Throughout this area the disease was rampant, especially on Innis-
fail Estates, Queensland P:state, and Darradgee. The worst infestation was on two 
farms in Upper Darradgee on red soil . Here all stages of the disease were 
encountered, and froui the percentage of dead cane, the losses must have been 
considerable . 

Bubigtda.-f''raetically every farui here Avas infected, but the dainage was not 
as great as at Tnnisfail . On the south bank of the Russell River the worst infection 
was observed . 

Cairns.-The disease was bad all along the -Mnlgrave River, especially the 
Upper Mulgrave section . 1\MueJi of the cane at Freshwater ;ind the llambledon area, 
was more or less infected . The disease was confined to Badila . 

Mossnl,am .-ilere the trouble was not seen except on the -Mowbray River, where 
it was quite prevalent. 

The Innisf,til and Babilula areas were by far the worst affected, and it would 
be difficult to find a clean farm . Several ol` my reports dealt with this disease, and 
these may l e referred to . 

BANI)HI) SCLLROTTAL DISI?ASI?, 

This trouble, ~a-hirh is caused by a fungus of similar type to that causing Spi,lidle 
Top, was not evident during my visit to the North (from August to the middle of 
November), and only one or two isolated cases N}-ere iuet with . As no idea was 
obtained of the pre\'alence of the disease, nor of the damage that it causes, I shall 
say nothing concerning it . 

TLIAU. 
This disease, which also occurs in I-lawnii and Louisiana, is caused by a fungus 

with two stage's which are known as (xvcon,o-wa and NLcaanco)iiu,)n iliatu . Only the 
latter stage has been observed in Queenslaud . It attacks the young plant or ratoolt 
cane and the fungus -binds the leaf sheaths closely, strangling the. growing point 
of the young cane . This endeavours to free itself, and often bends double, and inay 
emerge from the side of the cane through till, leaf sheaths. In this case it con-
tinues to groNw, but may again be strangled . In this way considerable losses are 
caused in plant cane . A black friuting body bursts through the leaf sheath, and 
this is about one-eighth of an inch in circumference. 

Evidence of the twisting of the cane ,-roots can be seen in cane long after it 
has grown away from the disease. 

The fruits of the fungus live over from erop to crop in the soil, and are killed 
by sunlight, so that efficient tillage is the most efficient method of controlling the 
disease. 

Distribution . 
At present the disease is of ininor importance, and only occurs on a limited 

number of farms in the (Minders and Bundaberg districts. 

At Clulders I observed the disease on several farms in plant and ratoon 1\M . 1900 
Seedling, and oil one farm at Booyal in D. 1135 . 

In ;Bundaberg, the disease seems confined to the Biiigera area, and is slight in 
M.189, H.Q . 274, and M.1900 Seedling. 

PEG LEG OR FOOT ROT. 
This trouble is characterised by the base of the cane stalks becoming thin and 

tapering, so that the stick bends over, and can easily be swayed from side to side, 
the ,main cause of damage is that the cane lodges, and the c.c .s . usually drops in 
fallen cane . 

It is worst at Clulders in M. ;1900 Seedling and D. 11 .35, but has been seen in 
other places, notably Bauple, Maryborough, -Mackay, and Bundaberg. It is caused 
by a fungus, of a weak parasitic type, and soil poverty is one of the main factors. 

AAMARASM1US ROOT DISEASE. 

This is also due to a weak parasite, the development of whieb is due usually to 
depletion of the plant foods in the soil . It binds the bases of the, leaf sheaths 
together, and the trash sticks to tile cane . In this disease the leaves show dark 
brown spots and subsequently die in severe cases. The fructifications of the fungus 
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were identified by me as Dlo-rnsmiu,r sp ., but I had not the time to work out the 
species. It causes some damage in plant and ratoon cane of all ages in the 
Bnndaberg district, and on the old lands in the South Isis Childers) . Its occurrence 
on old land seems to suggest that ail. addition of potash or phosphate to the red 
soils would tend to check the disease. 

	

Badila, N.G . 10, D. 1135, and M. 7900 Seedling 
have been seen to he affected . 

BROWN ROT. 

This was only seen iii the new scrub lauds ill North Queensland, and appears 
to be confined to a few stools in stump eountrv. It occurs at Tully, Innisfail, 
l,abinda, and Cairns, but- does not cause apprecialdc d:imagw. 

	

It appears to be ftnigal 
in origin, and the cane merely dies, aml is found to be pithy and brown at the 
base of the stick. A ftuigus is evident, and it is thought that it is a secondary 
parasite which comes from an old stuuip or some such thing. 

']'his is a trouble wlcieh was very evident at Childers in the early part of 1927 . 
Affected sticks grow long and lank, and were chlorotic with yellow leaves . D. 1135 
and M.1900 Seedling were seen to be affected, but infection was reported in 
m .-5,5 and Q. 513. 

	

The disease seemed to be confined to patches where it occurred 
year after year, aucl was not seen except on old farms in the Childers and South 
Isis areas. 

	

This and the miture of the trouble lead to the idea that soil deficiency 
was the cause, and several manurial trials were instituted . Weather conditions were, 
uufavonralde, and little information was gained from. them . By sending diseased 
plaints to Hoc ldiamptort, however, healthy plants were obtained, all([ this experiment 
seems to corroborate the theory . It will need coufirmatiou, however, before it can 
he vouched for. The soil is known to be lacking in potash :in([ phosphate, and the 
application of tiles(, iu: ;v help to get rid of the trouble. 

CANE KILLING FRED, WITCH NCI-1:D, STNIOA . 

This is a weed ",vith a purple flower, and a flesh}- leaf which parasitises the 
c:iue roots mol kills the cane in patches. It. is about IS inches high, and appears 
rather insignificant. Occurrences were noticed near the Elliott River, Bnndaberg ; 
Kclsev Ci°eel(,, I'roserpiae ; and to a- greater extent at Cararila, anal at other places 
iii the Mackay district . 

	

It is not very widespread in Queenslaud . 

SI,C"ffONAL C'HLOROSIS, OR 1-i'TTE1;'b'LY . 

']'leis is a physiological disease caused by water held in the spindle of file cane 
becoming chilled overnight ::nd rapidly heated in the morning sun. The result is 

Lniol devoid of chlorophyll on each leaf, and these bands arc originally opposite, 
but become alternate by- the differcutial rate of the growth of the leaves . The 
result is a series of white hands across the leaves which are often mistaken for 
Other diseases . They sometimes ribhoa and (lie, svliile the rest of the leaf keeps 
green . As one jonrnc;ys north they become infrequent, and frosty weather in the 
sub-tropical districts is tine time when the affffectiou is most apparent . D. 1135 and 
ll . 1900 Seedling are the main canes affected, but all varieties can show the affection 
ivlnich has been seen lay the writer in Q. S13, Badila, 7LQ. 426, Goru, B. 208, lI. 189, 
11 . 109, B. 147, &c . 

LEAP CRINKLE. 

Known among some Bnndaberg farmers as "The Disease." 

']'leis is a puckeriug of the leaves, which occurs mainly in young cane, but 
which also occurs in older canes of the soft-leaved varieties, such as 'M .1900 
Seedling . Some authorities put it down to the damaging of the leaves by" the wind, 
and this is possibly a factor, though it is not suffcieut to explain the trouble 
adegmitely. I have made ohservatioos on this trouble in the Bnndaberg district 
during the mouth of 1)ecenul , er, and I find that it is practically confined to cane 
which is still being enltivatcd . Also at this stage, every plant affected has had 
the older leaves bent over with some implement, and it appears reasonable to 
suppose that the ,younger leaves growing against the folded older leaf tecome coin-
pressed, and are thrown into folds as they grow . In all cases examined, where the 
leaves had been folded, the crinkles were developing in the young tissues just above 
the growing point. 

	

The theoi.Y that I should like to advance then is that the trouble 
is mainly due in young cane to mechanical injury. Soft-leaved canes like M.1900 
Scedlin` are the prioeilml ones affected, and Q.813, with a. harder leaf, is rarely 
troubled. 
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CANE PEST COMBAT AND CONTROL. 
The Di;lector of the liarcatb of Sicttor Yrperimcnt Stations, Mr . T!, T . EasterbA 

has received froin Mr. Is . Jorris, Entoniologist at Ne'riaiga, the folloirin,q report in) 
conncction with. the inres'tigatioii of crrtabc orthopterwis inscets attacking s2tgar-
cam (December to Jo ; ;aary, 1927-192,) ;- 

Some Grasshoppers Injurious to Sugar-cane . 

Although many species of Acridiicbe are knoiin to frequent canefields in the 
Cairns district, where they doubtless effect. cbininge of a more or less serious nature 
to the leaves, cornluiratively few of these have ever been noticed by the average cane 
farmer . The so-called "fellow-winged Locust" and the "Anstra.linn Locust" 
i Locusta dnarina ],in . and I. . cwcstratis llnuuier), vast niunbers of which occasionally 
swami over restricted areas of cane laud, ;ire naturally better knowif than our 
species of G')lrttacaathociis, which are not pre-eminently gregarious ; or those 
belonginu to such genera ;is .1troctoniorpha or O.rya, some of which instead of taking 
to wing when disturbed, remain motionless on leaves or stems, seeking rather to 
escape notice by tarsi ing i,i their protective coloration . 

Species of the former genus (3troctocnorpha) have been reeorded as destructive 
to leaves of sugar Beet, toba(.co, mulberry, sugar-cane, and various succulent plants 
in the Malay i'cuiusola, J ;ipnn, Hawaii, .lava, Russia, India., Africa, and Australia. 

Atractomorpha crenaticeps, Blanch . 
Which was briefly (leserihed ar a cane pest in Queensland during the year 1916 

(Bull. No . 3, 1)iv . of hint. Bureau i~ngnr Expt. Stations) is about 12, imi.hes long 
with a wing expanse excc'eling 2 hwhes ; the male being niuela the siualler sex. Its 
teginina are ]crown or glass-green, usually harmonising in shade of colour with that 
of the plant on -c\hich it li ;lppens to be feeding or resting. The wings are cle.cr, 
tivith the nervures bright pink except on apical portion of costal niargiu, -.-chere-
together ivith a narrow strip o` membrane against edge of cosia-they are pale 
greenish-yellow . 

This grasshopper is destructive to sugar-cane in Java, Australia, and Hawaii . 

In Southern India the following poison-bait has been used with great success 
against Atractmn.orpho crenalata F:ib., which sonietinies attacks cocoanut seedlings 
and is a common best of tobaeco :- 

Paris green, 1 lb . : 'palm sugar, 6-10 lb . ; bran, 25 Ib . 

The sugar is first dissolved in water, to which is added the Paris green and bran, 
previously mixed very- thoroughly together, the whole being then mixed until half 
solid. To this is added one grape fruit to every 3 lb. of bait . 

Atractomorpha abcrrans Karsch destroys the leaves of tobacco in W. Africa ; 
while -A . bedeli Bolio ottacks those of sugar beet and other economic plants. 

Oxya uelox, Fab. 
This acridiid was recorded, as being a ininor pest of cane in Queensland in 

Bulletin No . 1i of this office (Bur . of Sugar Expt . Stations, 1916, pp . 20, 21) . 

The a.dult female insect measures about- 11 inches in length by 2 inclies across 
the extended teginina, whieli are pale,broicnish-green, broader on basal than central 
portions, and rather suddenly expanded on the costa. near the base . Wings clear ; 
head, sides of thorax, and femora of legs greenish-yellow ; tibia, and tarsi bluish . 
Anteniuu pale pinkish-broNin, darkening towards tips . 

This species, together with two others of the same genus, viz., Oxya. bidenta.ta 
and 0. maltideictata, have been recorded as injurious to sugar-cane, rice, &c ., in parts 
of India. 

The life-cycle stages of Oxya relox have been studied ;it Madras, where this 
insect feeds conunonly on grasses, cotton, pulses, &c . The -voting hoppers and 
nyinphas forins often attack the leaves of paddy (rice in the husk), the adults being 
able to effect considerable dainage by biting the base of maturing earhen.ds, thus 
causing them to dry up . 

According to Prof . Ramachandra, this grasshopper lays its eggs in masses of 
ten to twenty-nine among stems and grass clunips in marshy situations, where they 
-ire protected from cbunagc by- possible submersion by being covered with a reddish-
brown gunimy substance. 

,rh , male of this species inoults six times, while about 50 per cent . of females 
undergo seven moults . The wing ] wls ;ire noticeable even in the first instar, and in 
early moults these rudinientai-y wings overlap the sides of the thorax, becoming 
turned back after the fourth or fifth moult. This insect breeds in Calcutta through-
out the year . 
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It is interesting to note that in the Malayan region the larva " of 0. relax are 
said to be semi-aquatic, and have ])evil recorded as destructive to rice, sugar-cane, 
and coffee. 

This neridiid has been known to attack -ine in -lava for the last twenty-five 
years. 

Natural Enemies. 

The chief predatory enemies of 0. rclo.r in India are believed to be birds and 
frogs. In the grasshopper form they are pnr:u; itised by a. carcopl:agid 11y, while 
their erg masses are destroyed by two ehalcid parasites-viz., Fumid.senpus oophagus 
Gir., and Anastatus cohnbalorensis Gir.--as well as by a proctotrypid parasite, 
Scclio oxyw Gir. 

In the Cairns district, 0. relax appears to he effectively kept in check dry such 
predaceous and parasitic insect and other enemies as those alluded to above. 
Although more or less sparingly clist rilmted through inueli of our c:0ngrowing area, 
this species probably occurs freely oil low-lying country that +lrn-ing tl :e wet season 
is liable to Irecone flooded or submerged. 

Emergence of Greyback Cockchafers 
Owing to continued drought conditions . Lcpidoderinu albohirtum made a some-

what ]related emergence this season, few specimens being observed on the wing 
until 30th December . 

During the five days innuediately preceding flight of the beetles (15th to 19th 
inst .) only °,14 inches of rain were recorded at_ \[eringa Laboratory, an additional 
1 .45 inches being obtained from 21st to 31st 1)cceniber ; while the precipitation for 
the entire ruonth was 4.31 inches (3 .39 inches below the average) . Owing to the 
adverse weather conditions, coupled with a fall of only 10 .;51 inches for the period 
,fill .) , to Dee.enrber (7.95 inches less than the average), greyback cane beetles are not 
likely to cause extensive damage to cane during tire present season. 

:1t Highleigh, Greenhills, Gordonvale, and elsewhere no heavy flights have been 
noticed up to the present (10th January), altlx>ugh a fair number of beetles can 
be found as usual on favourite feeding trees. 

Beetles chancing to have pupated at a depth not reached by the showers already 
experienced will, for the most hart, trerish in the soil, or be too weakened to emerge 
later on . 

Exlnerinents conducted with two light-traps on 31st I)eceml)er-whirl) resulted 
in the r:cptiire of 177 grcyback cockchafers in about half an hour-demonstrated 
that strongly marked phototropic reaction of a positive nature ran be induced in 
this cane beetle (L . albohirt!un) dry means of in acetylene or powerful oil lamp . 
Splendid results were obtained by fixing a white sheet, measuring about 8 by 4 feet, 
behind the light, and about a foot from the lamp, thus illuminating a large glowing 
area, standing out in sharp r-ontrast with the surrounding blackness of the night. 

CANE PESTS AND DISEASES. 
Mr . R. 11' . Mun,goinery, Assistant Entomologist at the Suflar Experiment Statioir, 

Bun.dabrrg, has submitted the following report of investigations for the month. of 
January-February, 1938, to the Director of Sugar Experiment Stations, Mr. H. T. 
Ea.stcrby :- 

Influence of the Weather on the Emergence of Greyback Beetles 
Relationship to Subsequent Grub Infestation. 

and its 

It is a well-known fa,-t that tlw cncrgence of "greyhack" cane beetles 
(L. alhohirtanr) from the soil is, to a large extent, governed l) 

* 
v tlw advent of good 

sc,aking rains during the mouths of \ocenrber and December, lforeoyer, the time 
during which, and the manner in which, this rainfall is received are factors wliir:r 
exercise a profound influence on the grub infestation following on the emergence, 
and in this way weather conditions become of no small value in helping the farmer, 
or in directing hini in his own efforts to keep this pest in subjection. 

In the first place, when rain following a droughty spring has long been deb^yea 
into the month of January, beetles have often been found dead in their undergrwrnd 
pupal cells, being imprisoned by the hard walls compacted by the grub prior to 
pupation . The remaining living ones represent those with greater powers of 
resistance, or those that assumed the adult stage at a later date than the others and 
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did not suffer such great privations . Thus when rain ultimately connes only a small 
flight eventimtes with :t correspondingly smaller grab infestation ill the succeeediug 
moat 1 i s . 

If, however, rant falls ill the curly part of this vital period (Nov-ernber-
Decentber), those beetles whielt have eltanoed early into the adult stage emerge and 
commence feeding. Those beetles which have oulp reccutly changed froin the pupal 
vottdition will possess a very soft integument, and, n:ttur:tlIV, Will remain for some 
little time longer within their papal cells. Later, is their Vbody harts harden, attd 
rain follows on, they, too, will emerge . Thin we get a ecutplete enicrgettee with 
little mortality amongst the beetles, constituting what may be termed a. straggling 
etuergence, for at any given time there' are always a fair atinibcr of beetles to be 
found on the feeding; trees, whilst at the same time they do not appear to be present 
ill exceptionally large inimbers . 

	

I'll( , result is that after a few wcel; ;a collecting, and 
meeting with little eiwouragetnent ill visiting trees which yield only a few beetles, 
collectors become alcathetic, aiirl disiucliued to visit those trees, hilt seek out those 
front which tltcy obtain the greatest reutuueration for their labour :;. It is ill this 
that one of the weaknesses of tit( , system lies. Those beetles which have been 
disregarded or overlooked, then cs "°a.pe to deposit their eggs ill the etiltivatiou and 
destruction ensues unless fumigation be resorted to . 

Now, fumigation antler tltesc conditions presents problems whielt, unless tritder-
stootl :nul tackled hw the farmer ill all irttclligertt manner, m:ty bring :tbottt inetfeieuey 
:uld i. low mortality, with a couseyuent condenmation of the system or, at least, a 
subjecting of it to ach'erse eriticisin . Ill the ease of an area where beetles have been 
Oil the wing for a coltple of mouths, the farmer is Confronted wvitlt grubs cliffe'riitg-
in ages from :i mouth to six Week.,,, or more . If he fmui,ates to kill the oldest of 
tltesc, the Youngest, by theti, will not. all have migrated to the, stools and some will 
most likely escape the tonic l :rolierties of the finnigmit. These grubs will later 
progicss towards tire stools ;Ill,] attack tit(, vatic roots after the fimies have been 
dispelled, urns conveying to the farmer a wrong impression that the fumigant ltas 
been of little value and causing him to lose faith ill tire process. In such a. Cast-
it would lx wise to delay fumigation with carbon bisulphide as lout; as possible, say 
until tit( , oldest was on the point of assuming' the third stage, aitd one fumigation 
would then suffice to kill a very high percentage of those grubs which were present 
ill tit(, field . 

Again, wlu u "midis hatc1l out oarly tile. eousecIuently eater into their third 
stage at ill early date also, mud as this represents their, very destriietive period, the 
cane b^conies dmma~ierl tuuelt earlier ill the year and has a much longer time. to. 
renuthi root-eaten before being harvested. Therefore it is there liable to deteriora-
tion through dry weather, fungi, &e. Thus from most points of view ill early 
emergence of beetles is not a happy augirv for crops ill the following year . 

Where rain delays until tomirds tltc middle of December, usually only one big-
einergeiwe of the beetles takes place. Collecting is entered into with great erttliusiasm, 
and great mniber ; are dcstroyeel . This altlrtrentl. is wlwt took place this year at 
West Piane Cecck, where over 3o inches of rain ;were recorded for December . The 
thorough collection of beetles, as well as the systematic destruction fly some growers 
of feeding trees adjacent to their canefields have both been really honest attempts 
made to reduce the best this year, autl itidgilig by some of tltc farms recently 
inspected, a reduction in grub iitfestatiou lms certainly taken place. 

it now renains for them to make :t sin-vey of their farms for grubs, and where 
these arc found ill alarming nunilicrs the jutliciotts use of soil fumigants will he a 
wise and effective means of ittsnrit>g their crofts . 

(N.B.-Tlte collection of "grcyback" calw beetles L. albolvirtum here commended 
should not be confused with previous recontnien(lations ma-de by the writer to 
discontinue the collection of the Southern cane beetles E. farfitrocea.) 

Weedy Ground Tends Indirectly to Impair Fumigation Work . 
In well-kept cane farms "greyback" beetles when about to oviposit tend to 

dig ill under those 'tools to which they have flown and deposit their batch of eggs at . 
depths of :thont 8 to llt inches . The grubs, then, on hatching out find themselves ill 

1-roxintity to a copious food supply and usually rennin twithi :i the cane stools . If, 
by any chance, the egg chamber is placed ill the interspace the young grubs soon 
migrate towards the rape roots, and, tidally, when they have eoncentratel ill t=hc 
cane rows, they call be readily destroyed by means of soil ftmigants. 

C:tnefields, ill which weeds are :allowed to grow ill great profasiou during the 
{light of the beetles, are more likely to suffer damage thin cleaner fields . Beetles 
:tligliting ill a mass of cane, grass, aml weeds burrow at ra.ttdoin into the soil and 
lay their eggs, so butt little tlistiuction occurs between the degree of infestation of 
the rows and that of the interspaces, since the grubs are ab'e' to feed equally well 
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at the grass roots as at the cane roots. Inn an actual count Ina,de by digging in a 
grabby zone and trenehiug on both sides of this stool, we found twenty-eight grubs 
underneath the stool and another sixteen and fourteen underneatl- the weeds and 
grasses on each half side of the interspaces adjacent to this stool . Provided this area 
were fumigated, the twenty-eight grubs underneath the stool would be' accounted 
for, if Conditions were favonralde for fumigation ; but w1hat of the other thirty 
grubs oil the sides of the stool? 

	

They would not come within the destructive radius 
of the deadly furies, and later, as described in a previous paragraph in the case of 
younger grubs, they would gradually work inwards towards the rows, lay waste the 
crop, and compldtely negative fumigation work ; and so, :Is a prclimina.ry precaution 
when aicuing at, grub control, growers would be well advised to adapt the golden 
rule of keeping their cane reasoualdy free from weed growth . 

A CANE GRUB SURVEY. 
Mr . A. N. Bunts, the Assistmit F,ntomologist at Jfackoy, has for-ica.rded the 

foliolciig report for the pei"iod 23rd Jamcarip, 1925, to 11th Febmuary, 1925, to the 
Director of Sugar Experiuieict Statimi.s (Mr. IT, T. Eostcrby) :~ 

In company with Mr. Mungomery a. grab survey ryas carried out oil farms that 
,ivere usually subjected to greyback (Lepidoder7ma albolcirtum Waterh .) grub injury . 
On one farm thirty very young first-stage grubs were unearthed from under one 
stool, and a, similar number from the two interspaces oil either side of the same 
plant. Other stools in the same ' patch" gave numbers varying from two up to nine ; 
there were also many grubs in the interspaces between the rows . As these latter 
were feeding oil the grass roots, it was cousidered undesirable to fumigate the cane 
stools there at that time, as only the grubs at- the cane roots would be. affected ; 
those between the rows could later, after the fumigant had exhausted its qualities, 
and the grubs their supply of grass roots, direct their attentions to the cane stools. 

It was therefore decided to wait for a few clays before making another inspec-
tion of this field. Several other farms inspected g:c .ve from their affected areas 
an average of from two to seven grubs per stool, and in each case the grubs were 
very young first-stage. Later, oil finding eggs beneath one plant, it was decided 
oil account of the apparent scarcity of grubs, that it would be wise to wait for a few 
days in order that. eggs deposited by the latest emerged beetles should hatch and 
the young grubs have commenced feeding. The eggs found were taken to the 
Laboratory, where the young grubs hatched out two days later. 

At the time of carr;ving out this inspection, a good many greyback beetles were 
observed oil the feeding trees ; they were, however, mostly in a "wasted" condition. 
Several specimens of the Christmas Beetle (Amoplognatdcus boisdavahi Boisd.) were 
collected from the young foliage of a eucalyptus tree. At the time of writing a 
few greybaek beetles may still be collected from feeding trees in the vicinity of the 
Experiment Station ; and a few days ago a number were observed on feeding trees 
adjoining a. cane field oil the Farleigh road . 

Beetles Collection. 
Growers at West Plane Creek who usually suffer damage train grubs of the 

greyback (L . albohb-him Waterh .) have been judiciously co-operating in collecting 
the beetles, especially during the last (lighting season . 

	

Much attention also has been 
given to the cutting clown of feeding trees, consideration having specially been given 
to the position of these trees in relation to the affected cane, and direction of the 
prevailing winds. Several growers state that they feel assured that through this 
practice they have considerably reduced their percentage of grub attack . 

Occurrence of "frenchi" Grubs. (Lepidiota frenchi, Blaekb.) 

Damage by grubs of this species is showing up in one or two places on the 
Experiment Station, also in isolated patches on several .farms near Racecourse Mill . 
Examination of affected stools at the Station gave an average of three third-stage 
grubs per stool. 

	

First-stage grubs were also in-eseut, but not in any number. 

	

As soon 
as the weather takes up again (the precipitation during the last four days has been 
6 inches) and the soil is dry enough for fumigation, a. couple of plots will be laid 
down at the Station. 

Occurrence of Other Grubs. 
Whilst digging for greyback grubs in sandy loam soil oil a . creek flat at West 

Plane Creek, a newly changed tliird-stag6 grub, presumably that of the "Anomala" 
beetle (Auoraala australasitz Blackb .) was, found amongst cane roots. The soil 
in this field was rich in silt aucl organic, matter, which components are much 
favoured by grubs of that species. 
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good number of the same species of grub have also been unearthed during 
scarifying operations on the headlands of some of the blocks of Bane at the Experi-
ment Station . They appear to be feeding on grass roots only, so far none have been 
detected actually amongst the cane roots. The soil in this instance also is a heavy 
lonin with a. fairly hisgdi percentage of organic matter, which again seems to indicate 
that they may be °°Anomala'' grubs . These grubs are very active, and move oil 
their ventral surface, a characteristic of A . austra'asfur . 5peciniens are being brcd 
through in cages at the Laborator.y . 

Condition of Cane . 
The cane is Plane Creek 'fill area, as well as round the Experiment Station 

and Racecourse \fill, at present looks particiflarly well, flue, no doubt, to the bene-
fieial falls of rain combined with warm temperatures, thus prodming, ideal conditions 
for growth . In one instance only was a field of cane observed to be floor, then 
it was clue to much of the eane (plant) having been partially submerged by water 
during the recent llcai ;v rains . 

TABLE SHOWING THE Av&RAGE RAINFALL FOR THE MONTH OF .JANUARY IN THE AGRI-
CULTURAL DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING JANUARY, 1928 AND 
1927, FOR COMPARISON. 

RAINFALL IN THE AGRICULTURAL DISTRICTS. 

Avv.EAOF. TITAL 

	

AVERAOY. TOTAL 
RAINFAI.L. 

	

RA ISF'AI.L. 

	

RAINFALL . 

	

RAINFALL. 

GEORGE G . BOND, 

TOTS.-The averages have been compiled from official data during the periods indicated ; but the 
totals for Januar}, this year, and for the same period of 1927, having been compiled from telegraphic reports, are subject to revision . 

Divisional lfeteoro!.ogist. 

Divisions and Stations . i

lJan. 
No . of 
Years' 
Re- ' 

cords. 

Divisions and Stations . 
Jan ., Jan ., 

l 
1928 . 1927 . 

Jan . 
~ So. Of 
Years' 
Ra- 

cords . 

Jan ., 
1928 

Jan . 
1927 : 

North Coast . South Coast- 
In . In . In . c,-ntinued : In . In . In . 

Atherton . . . . . . 11 - 521 26 7'73 13'28 Nambour . . . . . . 9 - 26 31 821 32'38 
Cairns . . . . . 16'17 45 5'84 18'78 Nanango . . . . . 434 45 4'33 10 04 
Cardwell . . . . . 16;'18 5 - 5'18 

O'S', 
31'75 Rockhampton . . 8'35 40 3'-10 9'56 

Cooktown . . . . . . 14 , 35 51 10'07 Woodford . . 7'28 40 5'19 22'19 
Herberton . . . . . . 9'52 40 5'31 13'39 
Ingham . . . . . . 15 , 32 35 7 , 29 31'11 
Innisfail . . . . . . ; 1986 46 14 :80 17'31 Darling Downs. 
Mossman . . . . . 14'24 14 8'81 12'1'.1 
Townsville . . . . . 11 -14 56 7 41 118 63 Dalby . . . . 386 1 57 073 j 4'19 

Emu Vale . . . 3'22 31. 2'90' 7'61 
Jlmbour . . . . . . 3'7-1 39 1'49 4'14 

Central Coast . I D111ea . . . . . . 3'8 .5 42 1'46 596 
Stanthorpe . . . 3 62 54 3 95 4'91 

Ayr . . . . . . . . . 11'17 40 3'82 16'04 � Toowoomba . . . 4 89 55 4'15 13'74 
Bowen . . . 9'83 56 4'38 : 13'46; Warwick . . . . . 3'59 62 2'76 4'40 
Charters Towers 5'68 45 1 54 :r'88 
Mackay . . . . . . 14'41 56 4'41 11'00 
Proserpine . . . 24 7'31 17'42 
St. Lawrence . . . 9'67 56 8'64 9'46 . Afaranoa . 

Roma . . . . . . i 3'31 53 179 4'42 
South Coast. I 

1 

-1 , 041 Biggenden . . . 5'30 28 8'49 
Bundaberg . . . 8 93 44 277 1 25'80 Ij State Farms, de. 
Brisbane . . . G 50 77 6'15 22'43 
Caboolture . . . 7'39 !i 40 6'26 25'761 Bungeworgorai . . 2'25 12 0 -92 1'59 
Childers . . 7'53 32 4'45 6'24 I, Gatton College . . 4'07 27 3'52 9 39 
Crohamhurst 12 - 70 ~ 35 10.59134 -77 Gindie . . . . . 3'91 27 4 -34 1'61 
Esk . . . . . . 5 -52 ! 40 4 :53 14'99 Hermitage . . . 3 , 11 20 318, 480 
Gayndah . . . 464 ; 56 3'25 1392 Kairi . . . . . . 7 24 12 4'33 6'42 
Cympie . . . 6163 57 3'50 11'21 Sugar Experiment 15'22 29 3'48, 8'32 
Kilklvan 5'44 48 5'61 7'58 11 Station, Mackay 

274 1 Maryborough 7'45 55 G'4l 17'18 Warren . . . . . . 5 46 12 6'91 
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CUTWORMS AND ARMY WORMS. 
BY ROBERT A-EITC1I, 

	

Chief Ento!uolibist. 

The larva of many rnotlts belon-ing to the farnlily \octuida have 
long been known as very destrtretive enemies of a wide range of economic 
plants . The feeding habits of certain of these larva: or caterpillars 
have earned for their species the nacre of cutworms, on account of their 
habit of feeding on the stems of their host plants at or near ground 
level, and thus severing the above-ground portion of the plant from its 
root system . Other closely allied species of \octuida, have acquired in a 
])lost marked degree the habit of fre(lnently iaigrating in great numbers 
;n their larval stages from field to field, arid when that is the case they 
are colnnronly referred to as orrny weans . 

Important Queensland Species of Cutworms and Army Worms. 
Atnmrg the more important species that may be worthv of mention 

ill these ]rotes, is the crttwornl that was so destrucl ;ive in the spring of 
1926-namel, y, Ertxoa radians Cuer . In its life history and feeding 
Habits it may lie regarded as <t typical cutworm, and it has accordingly 
been selected for brief description as a representative of this class of 
lwst . 

Eiixoa radians was responsible for nearly all the losses sustained 
in the spring epidemic of 1926 ; fortunately, losses in 1927 were very 
slight . 

The army worms are well represented in Queensland by such species 
as Cirph.is ttnipxttcta Haw. and 'irphis loreyi Dup., both of which have 
developed very pronounced army worm habits . 

Life History and Feeding Habits of Euxoa radians . 
Comparatively few details have been published with respect to 

the life history and feeding habits of this species . It is, however, at 
present the subject of an intensive investigation by an officer of this 
Department, and it is hoped that rnuclr additional information thereon 
will shortly be available . In the meantime, the following brief outline 
will probably suffice . 

The small, circular, pearly-white eggs have been found in moist 
soil under low-growing weeds . They hatch after a brief incubation 
period, itnd the observations to date indicate that the young larvw hatch 
ing from these eggs, generally but not invariably, feed on the delicate 
foliage of the weeds under which the eggs were laid-e.g ., pi-weed and 
bullhead . As the larva grow older they turn their attention to economic 
plants, and these are frequently destroyed or seriously injured in large 
numbers . 

The larvre of cutworm inoths generally shelter in the soil during 
the clay at a depth of 1 to 2 inches, and in this respect Eir.xoa radians 
is typical . 

	

The cutworms come out to feed shortly after or about sunset, 
and in the case of \)-ell-grown plants they will climb rip into the 
foliage and, if unchecked and in large numbers, the cutworms may 
completely defoliate the plants on which they are feeding . When 
young plants or seedlings tire attacked the base of the stem is a 
favourite point of attack, and it is frequently nibbled through or ring-
barked, thus causing the seedlings to topple over or wither oft . 
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The noc"tnriial feeding habits of these eutworDis frequently lead to 
failure to detect the cause of tlic loss just described . Hence, whenever 
seedlings ar,,~ falling over lit the manner mentioned or extensive defolia 
tion of plants is tahing place Nvitliout any ostensible reason, it is well 
to scratch away the soil at the base of the attacked plants to see if the 
presence of cutworms is the explanation . 

Tlie cutworttts attain full sire in about four weeks during the 
late spring and carp - summer tnttntlis, and lit the process of growth 
they ttioult several titwis . The fall-grown cutworms of this species are 
abctttt 1j, inches ill lett~-th and are stout, tiesliv grubs that are only very 
sparsely clad with extremely simill hairs . When (Ing out of the soil 
their colour varies to some considerable extent, for while some spc :imens 
luav be aptly descrilx, d ,ts being of a dirty grey-green colour, others 
might inon~ appropriately be called dirty brown suffused with pintc . The 
cutworms possess eight hairs of legs, three of which are jointed legs 
on the thoracic segments, the other five pairs being tleshy un jointed legs 
that are situated on the abdomen . 

Having attained full sire the cutworms now form earthen cells 
in the soil at a depth of 1 or 2 inches below the surface, and in these 
cells 1;hey transform to pupw . 

	

Tlw pupa, which are about three-quarters 
of an inch in l~ng'tlt, are light-brown lit colour when first formed . ])lit 
there is a- very appreciable darketinig as the pupal period ads~attces. 
The duration of the pupal period is about a fortnight during the late 
spring and summer tuontlis . \o Feeding talces place during this stage, 
and it functions entirely for the reorganisation of the internal tissues, 
as a result of which reorganisation the tooth, which is the reproductive 
stage in the insect's life (-yelp, is produced . 

The moth is a stout-lutdied, u;tattractive loolcittg insect with o-t wing 
spread of l inches, the body length being about two-thirds of lit inch . 
The fore wings are brown with conspicuous darker brown or blac1cish 
brown spots and streaks, while the hind wing,, are nni :-Ii lighter in colour, 
being almost white except for a small brownish marginal area . 

ft is believed that tlt,~ life cycle of Ettxaa radimt.s-i.e_ from the 
laying of the egg to the emergence of tlic utotli-occupies about seven 
weeks in the summer ittotiths . The nttutlmr of geu"'rations that may 
occur each year lit Qtteensland has not been ascertained, bill it would 
appear that the spring generation is the one most to h? feared . 

The life cycles of the army worm species, Cirhhi .s imipitticta Hazy . 
and Cirhlzis torcyi Dup., are somewhat similar in their fundamental 
details. 

lllustratious of the various lift= history stages of Ettxoa radians are 
not yet availabl^ . Oil plate 59 . however, the larva, plipa, pupal cell, 
and moth of an allied h,af-eating species, Prncicttia tih6rrt. 1+' ., :ire figured, 
and from these figures the reader can form some rough idm of the 
general appearance of the life cycle stages of i\oetuid moths . 

Plants Attacked . 
An extretticly large ran,- of plants are subject to attacl : lty cutworms 

and army worms, and it inav be said that hardly any cultivated crop 
esealws an attack of some varying degree of severity at least in certain 
seasons . 

lit Departmental records of cutworm and arm\- worm attack, 
mention is made of the following cultivated host plants :-Cabbage, 
cotton, grape vine, grasses in general, Lucerne, maize, millet, oats, onions, 
potato, tomato, strawberry, sot;-ar-cane, and wheat . 
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Control Measures . 
When an outbreak commcnc,es it is well to t<rhe immediate steps to 

deal therewith, because very heavy losses may be sustained in a compara-
tively brief space of time . V 

Fortunately, there are distinctly effective means available for 
handling these cutworin pests, perhaps the most satisfactory of which is 
the use of poison bran baits . 

Poison baits may be prepared in accordance with the following 
fount"ia :--- 

The Paris green and brim slrordd first of till be urixcd together in a 
thorough manner and while still dry . The molasses and the finely 
chopped up fruit and its juice should then be :idled to some of tiie 
water. The water contaiiring the molasses and fruit should next be 
mixed with the bran and Paris -reen and the wliolc should then be well 
stirred up, enough water beirr-added to produce the, right consistency . 

It is highly desirable that the poison bait should be of the right 
consistency, and only sufficieirt water should be added to permit of it 
beinl- in a. crumbly state and thus capabl, of being easily scattered 
broadcast on tire (,,round . It should at the same time be sufficiently 
moist to permit of ?aeh flake of brae taking up its (biota of the Paris 
green and molasses . 

hcitlrcr the fruit juice tror the molasses are cssc~rrtial in this bait 
although they are usually considered desirable . horse clung and sawdust 
have been substituted for the bran in certain forrnuhe and smaller 
percentages of Paris greets have also been used, lnrt it is desirable to 
adhere to the formula given until such time rrs exlrcrinrerrts have demon-
strated trte equal elfieicn(,y of the cheaper forrmrlru when used in this 
State . 

The bait prepared in the manner described is best applied late in the 
afternoon so that it rnav be fresh and palatable when the r~utwortns 
come out to feed at iii-o- lit . The bait tray be broadcasted over the 
infested area, or it may be applied by dropping about half a teaspoonful 
of the mixture tour to but not touching each plant to be protected . The 
amount of bait to be used per acre will vary to souk extent with the 
degree of infestation and also with respect to the number of plants to be 
protected per acre, but generally some 40 or :50 11) . of the bait will suffice 
for the treatment of one acre if broadcasted . 

It should hardly be necessary to emphasise the fact that, caution 
should b~~ exercised in the application of the bait, because the Paris green 
contained therein is a. very poisonous sTrbstan~e . Before it is applied 
steps should be taken to ensure that no domestic animals, e.g ., poultry 
can obtain access to the bait . 

As an alternative to the use of poison bran baits, attacked plants 
may be sprayed with arsenate of lead, but the former method is more 
satisfactory as it hills the eittworms without saerificiul- some of the plant 
tissue in doing so . 

	

When spraying is adopted, a certain proportion of the 
plants tnay be destroyed before the cutworms are Iroisorrcd, and further-
more, it is not safe to spray attacked plants whicrt clay shortly be used 
for foodstuffs . 

Bran . . . . . . . . . . 25 11~. 
Paris Green . . . . . . . . . . 1 11) . 
Molasses . . . . . . . . I quart 
Oranges . . . . . . . . . . 2 fruits 
Water . . . . . . . . . . ? gallons (about) 
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If these pests are on the march in army worm fashion, and are 
moving from one cultivated area to another, it will generally be found 
that poison bran bait scattered a few yards in front of the line of 
advance will be effective in checking the migration . 

11 further measure that is frequently adopted when these pests are 
on th ,~ ulove is to plough a furrow a short distance in front of the line 
of advance, the steel) straight side of the furrow being the one t11at is 
most distant front the marching army worms . A little poison bran bait 
is scattered in the foot of the fLlrrotv, or in sonic cases small holes are 
club in the bottom of the furrow at intervals of 10 or 12 feet . The 
advancing caterpillars will fall into this furrow, feed oil the poison bran 
bait and die or, where bait is not used, they will wander up and down 
the furrow in search of a means of escape and fall into the sinall holes 
where they can be killed either mechanically or by the use of a, littl+, 
kerosene . u It is obviously essential that the furrow should be so prepared 
that there is no chance of the caterpillars crossing it . 

A imirnber of mIl,ural enemies 4 the cutworm I,'-!c,roa radians have 
been revorded in Queensland, these being a very small wasp parasitic 
on the eggs, namely, Schcdius ezcxore Gir., a Braconul wasp parasitic on 
the caterpillars theinselves, a predatory Sphegid wasp, Ainwohltila 
saspiciosa Sin., also attacking the caterpillars, and finally a Tachlnid fly 
parasitic on the larvae. Birds also doubtless take a heavy toll of these 
pests . 

With the death of Mr . W. N. Gillies, formerly 1'renliel of (hueenslaml, and 
inerriber of the Board of Trade and Arbitration, on 9th February, a distinguished 
and very busy life ended with tragic suddenness . Mr. Gillies was only in his 
sixtieth year, and the news of his collapse and sudden death at his home at 
Toowong occasioned widespread regret and deep sense of a great community loss . 
As Minister for A~frictdture and Stock for just on five years oC the inunediate 
post-war period, when primary industry was confronted with all the perplexing 
phenomena arising from a lack of a. complete system of ordered inarketing and 
organised distribution, uo other leader, with the exception, perhaps, of the late 
Ron. A. J, Thyiuce, 1efP a deeper impress on the fortunes of agriculture in this 
State. A farmer himself, and the son of a. farmer, lie brought to his office a sound 
practical training in land matters, an abiding eomradesluh with the primary pro-
ducer, a deep sympathy with him in his economic problems, and a wide, Avise, and 
comprehending vision . Added to this wns a tremendous earnestness of purpose, an 
intense devotion to duty, and untiring industry in carrying it faithfully out. 

A pioneer son of pioneer parents, and in every sense a big Australian, was the 
first fou-mer Premier of Queensland, William Neale Gillies . Coming froin Scotland 
his parents settled on the land in the lluntcr River district of New Soutli Wales, 
and it N+- as there that Mr . (lillics was born. When a la([ of thirteen his parents 
trekked northward to the Richmond River, and soon after the resourceful young 
Australian, who tivas destined to achieve distinction in the service of the people, 
started farming for himself. At sixteen lie was managing a local creamery and, 
later, filling the role of postmaster . Sticking to the land lie engaged in sugar-
growing. It was the clay of indentured coloured labour from the South Seas, and 
from Iris father, who was the originator of the Anti-Alien League of Ne«, South 
Wales, which had for its aim the abolition of kanaka labour in the sugar industry, 
young Gillies absorbed his democratic ideas and faith in the national ideal of 
White Australia. - Following a. strong paternal lead Alr. Gillies became, later, 
president of the Net\- South Wales Sugar Defence League, an outgro`vtlc of the 
earlier successful organisation founded by his father, a position which lie retained 
until 1911 . 

The present generation has, perhaps, very little appreciation of the strenuous 
efforts of the farmers of th .i t time to make arid maintain sugar-growing as a white 
man's industry. The fine national spirit, strength of character, and foresight of 

15 

Natural Enemies . 

OBITUARY-HON . W. N . GILLIES. 
END OF A NOTABLE CAREER. 
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PLATE 60-TEE LATE RON . W . N . GILLIE .S . 
"He was one of those who cannot but be in earnest ; whom Nature 

herself has appointed to 

	

be 

	

sineere. "-Carlyle. 
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these liard-fighting farmers on the Northern Ricers were big factors in forcing a 
,general acceptance of the Australian -Ionroe Doctrine, which, to-day, is the nation's 
slogan . 

Attracted to the new and fertile lands of the 'North, -fr. Gillies came to 
Qlueensland in 1911 and settled on virgin scrub country on the Atherton Tableland, 
a region rivalling in richness the Big Scrub of his native State. As a leader among 
the new settlers and workers his worth was quickly reeognised and, within a year 
of his driving in his tent pegs on his new selection, they sent liiui down to Brisbane 
to represent them in the Parliament of the State. In 1916 the Public Works 
Commission was appointed, with -Mr . Gillies as its first chairman . The Brisbane-
7{yogle Railway proposal, the building of which -1r. Gillies advocated on both sides 
of the border, was the subject of the Commission's first inquiry. In 1915 Mr . 
( ;illies entered the State Cabinet as Assistant -Minister for .Justice, and in the 
following- year attained full Ministerial rank as holder of that portfolio. \\'lien 
the Ilon. William Lenuou was appointed Lieutenant-Governor, Mr, (fillies succeeded 
him as Minister for Agriculture and Stock. In 19°_1 Ice was chosen by his colleagues 
to fill the chair of Deputy Premier when -ir. 1 ": . G. Theodore assumed the Premiership 
in succession to the late -lr. T. J. Ryan, K.C . 

Agriculture is still Australia's basic industry and rural prosperity is of vital 
importance io the country and it wa', witii tlcese ideas in view that llr. Gillies, 
]),)tit as Dcpnty P_cnricr aml 11iuister t'or A,(°r " culture and Stock, performed no'. :li1c 
service to the industry both in State and Federal Councils. And these ideas were 
crystallised in iucosurcs introduced and pilrct-,i through 1% :rliamcut Ili, Mr. Giliics is 
the course of a record terin as -Minister for Agriculture and Stock, a period of legis-
lative and administrative activity and achievement that in Australia, it may be 
fairly said, has no parallel . 

On his entry into the Agriculture Office Mr. (fillies found twenty-two Acts of 
Parliament to administer . In tlic course of his -Ministerial term lie had seven of 
these amended or consolidated :tit(] added fourteen new a,,ricultural and related 
measures . The whole period was marked by plienomcnal departmental activity. 

The establishment of the cotton industry, stabilisation of the sugar and other 
farming industries, systematic agricultural organisation, formation of wheat and 
other pools, the placing of the farmers' eo-operative movement on a sound basis, 
the protection of lian :uia-growing and its preservation as a white man's industry, 
the Sugar Agreement with the Commonwealth-all required special legislation or 
regulation, and ill these enactuients tlic general benefit of agriculture, and therefore 
of the nation, was the basic idea . The administrative acts of -Ir. Gillies during 
this period also covered a very wide field. among other practical measures the 
system of advances to settlers was liberalised, schemes for grain amp fodder 
conservation were initiated, native birds and animals were protected more closely, 
the scientific services of the department were extended, and publicity in respect to 
rural enterprises, conditions, :tit([ problems by motion pictures :imp otherwise was 
greatly improved . Bcliincl it all -Ir. Gillies was a driving force. In 1925, Mr . Gillies 
resigned the Premiership of Queenslan . and later accepted a seat oil the Board of 
Trade and Arbitration. 

TRIBUTES . 
\-any tributes were paid to the late \Ir. Gillies' life, cliaraeter, :tit(] great public 

service by every section of the Press unel leading citizens representative of every 
phase of our community life . The deep respect in which lie was held was manifested 
in immense crowd, that gatlicred in the streets during the passage of the cortege 
tlirougli the city . There was another large gathering at the graveside in Toowong 
Cemetery. In performing the last sad rites the lies . Norman Nfillar, B.A ., of St. 
Andrew's Presbyterian Cliurch, said-"We are gathered to liay our last tribute of 
respect and Honour to one wlio, as liead of the State Govcrmocut and occupant of impor-
tant and arduous offices, 111-ouglit to each position lie occupied a certain real competence 
and a certain real integrity of soul that won for liim not oily the real friendship of 
a. wide circle of admirers, but also tit(, respect of many of tliosc" \% - ] to differed most 
widely in opinion. We gather round the grace to pay our last respect to his inemorf, 
his service, and his character. \\"e" are reminded ]low inisecudy it is that one who, 
has given pleasure and service to the State and displayed affection and friendship 
to his dear ones should bass away so tragically. I take the opportunity in the name 
of those present to convey tlicir sincerest. and profoundest sympathy to the wife and 
members of the bereaved family. 

Every section of the Coulull nity was represented, including His Excellency the 
Governor (Lieutenant-General Sir John Goodwin), the Lieutenant-Governor (11011 . 
William Leiuion), the Premier (Ifon. W. \MeCormack), the Speaker and -Members 
of the Legislature, the Judiciary, the Chancellor, Senate, amt Faculties of the 
Queensland University, State :ind Federal Public Seri-ices, Naval and 'Military 
Forces, Foreign Consular bodies, City Council, Public bodies, and National Societies, 
and Professions and Commerce . 
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PIG RAISING--SCHOOL OF INSTRUCTION . 
Arrangements have been nnade to hold a school of instruction in pi�,. raising :it 

the Queensland Agricultural Iligh School and College, (latton, over the perio,t 
Monday, 11th June, to Saturday, 23rd June (inclusive), 1925 . 

Applications are now being invited from farmers, their sons, and daughters 
who are anxious to improve their knowledge of the subject of pig raisiig, for 
at this school moth practical and theoretical instruction will be given ; the practi~~al 
word: including a study of breeding, cross breeding, feeding, marketing, jtuiging, 
diseases, care and management . 

Lectures will he given on all these subjects as well as on others associated with 
the handling of several classes of pigs, while it is proposed, if possible, to arrange 
for visits to bacon factories during tile progress of this school in order that students 
would have the opportunity of studying the various processes consequent upon the 
treatment of bacon pigs of varying ages and weights. 

The college fees for the complete course, ineludinY,, board, lodging, and tuition, 
will be £°_ 13s. 6d . each student. 

It is intended that the school should be open both to men and w-omcn . 
Iu holding the school officers of tile Delr:rtcueot of Agriculture :in(] Stock will 

co-operate with the Principal of the College and officers of the Department of 
Public Instruction . 

Applications from those. desirous of attending should be mule to the I'rineilmi 
of the Queensland Agricultural High School and College, T.P.O ., South Q)ucull slaud, 
as earl ' " as convenient so that arrangements ioa.v be made for acccnniuodation for the 
period of the school . 

It is arnticiPrted that tile holding of the school will be highly appreciated by 
many engaged in the pig- raising industry, for the school will be thoroughly practical 
and should prove interesting and instructive to all who are Able to attend . 

Further p:crticulars in connection with the school and with aQCommodation, 
&c ., may be had on application to tile Principal. 

The Instructor in Pig R;iising, Air. Shelton, will be in attendance throughout tile 
school, and will be in:Iuded in the list of lecturers dealing with both practical and 
theoretieo.l sides of the business . 

It is advised that those who would lilac to attend should snake early application 
for information or for a-ccommodati,ou, for already quite a iuunber of inquiries have 
been received indicating that tile school is creating ,t keen interest ainorg the 
farming coimuunity . 

There will be sonic slight additional expense associated with the visits to tile 
bacon factories, details of whicli can be lead on application to tile Principal at tile 
time other information is being sought. 

FARM TRACTORS-CORRECT COUPLINGS. 

Driving Small Machines . 
It is not always possible to follow the suggestion I made recently-n;unely, that 

all of the. small stationary inachixies should be driven off a main shaft. When_ it is 
found that this cannot be done, the question arises as to how it is possible to regulate 
the speed at which the driven machine is ma-de to revolve. The solution of the 
difficulty that I luive found most satisfactory is to employ a. set of pulley wheels, 
one wheel of the correct size for each st :i,tionary machine. The exact size for each 
wheel must be worked out carefully-a simple sucn in arithmetic-in accordance 
with the type of machine to be operated and the size of its pulley wheel. Such 
wheels can generally be obtained fronn the local stores . Reinember, though, that a 
pulley wheel must have a slightly crowned face . A pulley wheel can be changed 
very quickly, since, as a rule, it is merely keyed to the shaft. 

Weight Distribution . 
A well-balanced tractor gives very much better results than one that is badly 

halauced . The whole question of the correct distribution of the weight of the tractor 
has been thoroughly considered, and many experiments have been conducted to 
determine the right solution . The weight of the tractor is brought together into one 
point. '['his point is termed the "weight centre ." If this weight Centre is too 
much in front of the real- axle the front wheels will be carrying too much weight ; 
on the. other hand, if it lies too close to rear axle the work of steering is rendered 
very difficult. It has been determined that the best distribution is to have the weight 
centre one-third of the distance between the rear and the front axles. This gives 
sufficient weight on tile rear wheels for conserving the power and sufficient on the 
front wheels to make steering easy . 
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Tractor Hitches. 
A number of tractor operators appear to be under the impression that, given 

an efficient tractor and a suitable implement, it makes no appreciable difference how 
the two are coupled together . An improperly regulated hitch, or a hitch of bad 
design, means that considerably more power is used up for propelling the whole 
outfit . The result of this is that inferior word: is performed and the speed is reduced. 
A hitch carnsiug mulecessary side draft will greatly increase the load, and to suds 
all extent is this uotiecable at times that at least one-third more power is reluired 
than would otherwise be the case . In addition to loss of power, ragged furrows, 
faulty pulverisation, all(] poor furrow slice are also the direct result . llaimfacturers 
of both tractors and implements have studied this <tuestiou ill ;ill its betiriugs, and 
therefore tlic sensible operator employs a coupling reconnneuded by one or the otber.-
E. T. BROWN, in "The Farmer ;cud Settler." 

The Downhill Drive. 

ON THE OPEN ROAD. 

Motorists have often been warned agahist attempting to overtake other cars 
without being able to see clearly that this call be clone with safety and without 
irnconvenicncin,, anv motorist or other person that may happen to be coming ill the 
opposite direction . ' Evidence is, however, daily accruunbiting that such warnings are 
still necessary. Now, it is not possible to see wliat may be approaching oil a blind 
corner or at cross reads or oil steep humpbacked bridges. A sudden, steels 1' :ill of 
gradient way also pi-ove to he dangerous for the unskilled driver . 

Dash Through the Creek. 

AVe recall liaviug a nasty experience about a, year or two a go when motoring 
to Newcastle, simply because we took too in'nch for granted :nut anticipated good 
roads all the way, because tliey ha.d been exccllcut ill) to Wisemao's Ferry. It was 
after leaving St. Albans and makiag over very rough and Billy comitry for Wollombi 
that we finally struck a nice hitch of road mid immediately got up a solid speed. 
We must have been doing 40 miles all hour, as there was lio traffic or very little of it, 
when, without warning, we, ran into a. deep creek in the road . By the speedy 
application of brakes Ave averted an accident, as the culvert must have been 2 or 3 feet 
deep . As it was, we had a thorough drenehin~,- and threw out a sliect of water such 
as one would expect when a whale does its spouting at sea . The incident we 
experienced, though it happily turned out all right, might hive been serious, and 
goes to show tlmt all motorists sliould be specially careful when touring over roads 
on which they have never previously travelled. 

When the Brakes Failed . 
A. friend of ours once lead a curious experience wberr touring one of the 

mountain roads. He was not an experienced driver, thoug'li he had learned the 
lesson "get into second" when negotiating a very stiff gradient. in ease the brakes 
do not hold properly. Well, be had never been over this particular country and 
was climbing up a not-too-steep gradient "all out," when, without warning, in 
taking a. turning, lie found himself going down a very steep gradient . So far as lie 
could see, tlic roast ahead was straig9it. Tliat was one good thing, lie thought, as lie 
applied his brakes, but found that tliey only partially held the car. At the rate 
lie was travelling lie lead no idea how to get into second gear, so, with the "safety 
first" idea in his head, lie began looking ahead to see if there was anything soft 
about into which lie could blimp. Not- a. thing could be seen hot the road and the 
]ledges or fences each side . By the time lie had been careering like this for a 
minute or two lie came to the conclusion that this particular road was "all" down 
gradient, and then, like a flosli, lie daslied tlircmgli a wide gatew" :iy that fortunately 
was open and entered a piddoek on two wheels . By the greatest good luck be kept 
leis seat, thcmgl : the pace still field as the paddock sloped just as mueli as the road . 
Still looking for something' soft into which lie mild fall lie spotted a bayrick right 
ill the extreme corner . Strai~,l ;t for this lie made like a. eat after a mouse, and Doll 
Quixote's charge on the windmill was nothing to the light brigade charge be Iliad'. 
oil that stack of hay. He bit it with sued) fence that some local wits said it swc,,g 
baekw-ards aid forwards like a pendulum for a week, while the motorist in ',It(, ree0il 
went Nick about 10 yards after very nearly doing a double somersault . Needless To 

say, m5- friend went careful] '" ever afterwards on strange roads, and before doing 
any touring saw to it that the brakes would hold the car, even if it were going down 
the side of a. cliff.-"-Magneto," in "The Farmer and Settler." 
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FARM TRACTORS AND THEIR MANAGEMENT. 

THE GEARING OF THE MACHINE. 

By F. T. BROW-N.° 

llany present-flay- tractors are fitted with either two or three forward speeds, 
thus giving varying rates of travelling . IPlien ploughing oil heavy land it is better, 
as a general rule, to run the outfit on low gear, but when the trapetor is performing 
other work, such as harrowing, discing, rolling, &c ., a, higher gear can he used 
advantageously . The third gear, when such is fitted, is but seldom employed oil the 
land ; its use is for road haulage, since the possible speed -vitln this gear may be 
from 4 miles to 6 miles an hour . When starting away from rest, the clutch must be 
diserngagel and held in this position lentil the pinion wheels in the transmission have 
come to rest, -vhern the gear lever sliould be pushed or drawn into the correct position 
for the iutormeshing of the first speed pinions. The clutch is then allowed to eng,ige 
slowly . 7'o change from low to second gear a. different, set of gear -wheels Iuust be 
brought into nicsli, and this change must he effected when both the first and second 
shafts are in ]notion. Declutrlring is 'first of all necessary, then the gear lever is 
brought into neutral position, held there a ruonrent, then placed into the secorul 
speed position . The exact actions to be taken to obt;iin a silent. change varies with 
different makes of nnae-hine . In some the change should be iuade quickly; in others 
a pause in neutral for some few moments may be necessary. Practice alone will 
indicate the correct method . For changing down-that is, from a higher to a lower 
gear-the change is carried out in exactly tine same tuanner. To engage the reverse 
gear the machine nnust be brought to a. standstill before the reverse pinions are 
brought into action . 

Retard when Starting Up . 

Whenever yon are going to start up your tractor make certain that the ignition 
is retarded . If you fail to do so there is every likelihood that the engine will 
"kick," with serious results to your wrist. When the engine is running normally 
in advanced ignition the spark occurs in the cylinder a fraction of a. second before 
the piston leis reached the end of the compression stroke . The reason for this tinrin , 
is that the explosion does not take place instantaneously, and therefore the full force 
of the explosion does not strike the piston head until it is ready for the downward 
inoveinert . When the engine is being rotated slowly, bowover, as it is when it is 
turned over by hind, the piston head would be subjected to the plow resulting from 
the explosion while still oil the. upward stroke . 

	

This tends to make the engune work 
the reverse way. 

	

Safety lies in retarding the spark so that all dauger of "kicking" 
is obviated . 

When Starting the Engine . 
It is not altogether an easy thing to start up a large tractor at any, tune, but 

the job is rendered more laborious when the weather is cold. The majority of 
tractors, however, are fitted with some device to make starting up easier, such as an 
impulse starter or a decornpressor . 

	

There is a lot, though, in knowing how to swing 
the engine properly . As a rule, with kerosene-burning engines a second tank is 
provided for petrol, oil which liquid the tractor is started. Tine reason, of course, 
is that petrol is a. ranch more volatile liquid than kerosene, and therefore vaporises 
in ore readily. 

	

As has been explained before, the spark must he retarded, since 
otherwise tine engine may backfire -with serious results to the operator. In this 
connection reference may be made to a new safety device that has recently been 
introduce] . 

	

It is constructed so that in the event of a- backfire the tendency of the 
starting handle to rotate in the opposite direction is checked. 

Priming and Swinging . 
It is a. usual practice to inject n. little petrol into the c}"linders by means of the 

compression taps on the cylinder heads. This ensures the cylinders receiving a charge 
of explosive mixture. Only a small quantity of petrol should be used for priming, 
and it is nn excellent plan to inject this spirit into the Cylinders souse ,minutes before 
starting III) . The amount o£ swinging that is required depends oil two thing's-
namely, tlu, eificieney of the engine, and the way the engine is turned over . The 
forner, oil course, is dependent oil the nicety of adjustment of the various parts. 
The first ;action should be to turn the. engine over twice slowly, since in this -Nay 
one cylinder will be filled with compressed gas and be ready for firing . Then a 
sudden jerk upwards of the handle or a rapid swing will start the engine. Run oil 
petrol for a. few minutes-until the engine gets warren-before turning oil the 
kerosene fuel . 

'' In the "Farn;er and Settler" (Sydney) . 
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The blue flowering lupin has firmly established itself in the coastal regions of 
the northern agricultural areas of -Western Australia in recent years, and has proved 
of inestimable feeding value during the dry pinch in the summer months from 
February to the end of April, when the natural feed is as a rule scanty . 

So well do conditions suit this plant on the light lands at the top end of the 
Midland fine, Geraldton, \lullewa, and Northampton districts that it is only a matter 
of a few years ago that farmers became alarmed at the rapid rate at which the 
plant had spread, and it was feared that it would have to be declared a noxious weed . 

however, the fear that the growth of file lupin would interfere with harvesting 
operations no longer exists, as it took but a short time to discover that the plant 
was very easily eradi-ated by cultivation and heavy stocking. In the very young 
stages sleep will eat the plant and thus its spread is under control, lrnt once tile, 
plant becomes well rooted it seems to becoin " unpalatable to stock, which will not 
touch it unless starved to it . At this time of the year, however, there is an abuudhrncc 
of natural feed, clovers and the like, so that the lupin remains untouched anal goes 
to seed . Thus, although stock may be running in the paddock all the time, a splendid 
supply of nutritious feed is being conserved for the scanty period . -Further, the 
vigorous growth made by the plants provides a considerable amount of vegetable 
iuatter, Which, when trampled clown, naturally increases the quantity of organic 
matter in the soil, while, the lupin being a leguminous plant, nitrogen also is added. 

The quantity of vegetable matter grown in a lupin field can be realised by 
those Nvho have lead no experience of the legume when I state that last year I saw 
a paddock of lupins on Mr . A. 1 : . Grant's property, Yanget, where the average height 
was quite 5 feet 6 inches, whilst in many places 6 feet was more than reached. This 
was in August, and, n, the growing period extends from -May to October, I was not 
at all surprised to bear later that in places the plants grew to a height of nearly 
S feet . However, 1937 was a particularly good year in those parts, and really this 
abnormal growth is not at all desirable, as the lupin seems to carry a considerably 
heavier harvest of polls, with more nutriment in the seeds, when the growth of the 
plant is normal, ranging, say, from 3 feet to 4 feet 6 inches . 

The fact that leguminous plants and sheep arc destined to play an important 
part in the improvement of the lighter lands, of which there are such vast areas 
in Western Australia, is apparent . On these lands the dry summer months are the 
great disadvantage, and here lupins must play an important part . A good lupin 
field, laving shell its seeds, will fatten up to as iuany as six slicep to the acre in 
the driest months, and this statement is hacked by the experiences of leading growers 
in Western Australia, prominent amongst whom are Messrs. A. E. Grant, of Yanget, 
Geraldton ; C. h. Rowan, of Wooree, Geraldton ; C. C. Maley, 1LL.A ., of Parakalia, 
Three Springs ; the ('hapman Experimental Farm, and others too numerous to 
mention. 

So readily had the lupin adapted itself to light lands that it was decided by the 
Department of Agriculture to conduct a series of experiments in order to ascertain 
which of modern farming methods was likely to prove most beneficial in the 
successful production of this plant. 

	

Of the three experiments conducted, the first was 
designed to ascertain the most satisfactory depth for planting. 

	

The tests were carried 
out, sowing at deptles of 3 inches, 1 inch, and finally on the surface with a bare 
covering of soil . Germination was most disappointing in the case of the deepest 
sowing, but an improvement was noticeable in the second plot, whilst the surface 
sowing was lay far the" most successful of the three. 

The seeonl experiment was intended to ascertain the effects of potash or lime, 
in addition to the customary dressing of superphosp hates. The result was decidedly 
in favour of the snore economical inetlcod of sowing, as neither the potash nor the 
lime male any visible difference either to the germination or to the subsequent growth . 

The final experiment was designed to ascertain whether the local soil contained 
the necessary bacteria for successful germination. In conducting this test some of 
the plots were liberally inoculated with soil obtained from an old lupin be(] . 

	

Again 
the result was most satisfactory, as apparently the inoculated soil produced no better 
results than the other, showing that our light lands contain the necessary bacteria . 

In all three experiments early sowing produced the best. results. Perhaps the 
host important point discovered was that of shallow sowing, as this has an important 
hearing on farm practice, indicating, as it does, that the seed may be sown in stubble 

- 

	

In "'file Pastoral Review" fco- February. 
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paddocks during, the summer months, when the surface is too hard for the drill to 
penetrate . Also, it shows that good results will be obtained from the natural 
spreading of the seeds. As a inatter of fact, more recently this has proved a most 
successful way to spread the lupin. In a lupin field, when the pods are shedding 
the seed, there is a continuous series of sharp explosions as the pods open and fling 
the seeds for several yards all round. 

In the summer months, when sheep are running in the paddock, they gather up 
a large quantity of the seed, but at the same tit ro a large proportion is trampled 
under foot into the ground, where it remains to seed the next crop . 

	

From experiments 
made and the experience of reliable men, it would appear that the lupin does best 
when sown shallowly ".vith a normal dressing of superphosphate on light, friable soil . 
heavy sowing is not recommended, and the best results have been obtained by 
sowing at the rate of 10/12 up to 15 lb . to the acre . It is concluded that better 
results would be obtained from specially prepared land, but so good have been the 
results otherwise that this additional labour and expense are, not warranted. Should 
it be desired to plant lupins with crops it is, better flint oats should be sown, as the 
feeders on the drill an , bigger, and so less dauuage is done to the seed than with wheat. 

The necessary rainfall for a successful germination. and growth has not yet 
really been ascertained . It is generally known that the best results have been 
obtained in the Cxeraldton, Nabawa, and Northampton districts . Here the rainfalls 
average from 1.7 to 20 inches annually, with from 15 to 18 inches falling from May 
to October, which is the growing period. 1'jupins have also thrived in the light sandy 
soil of the heavily watered metropolitan area, so that apparently it can stand a great 
deal of moisture . On the other hand, at the Mcrredin Experimental Farm, with ari 
average rainfall of some 12 ~, inches, with only S?, inches during the growing period, 
results have been most disappointing. Here, in addition to the lighter rainfall, the 
soil is lieavier and harder, but apparently the lupin favours a heavier rainfall and 
lighter soil . 

WHEAT CULTURE IN QUEENSLAND. 
By J. C. BRUlNTNICII. 

Wheat is one of the most important crops of the world, and is the principal 
foodstuff of the white race . From the figures published in the official year books we 
learn that in 1925 the world produced and consumed 165,000,000 tons of potatoes, 
113,000,000 tons of maize, 104,000,000 tons of wheat, and 90,000,000 tons of rice . 

In Australia wheat is the principal crop raised, as in the year 1.925-26 of a total 
cultivated area of 16,793,600 acres, 10,250,000 acres, or 60'-,' per cent. of the cultivated 
area, were under wheat. 

In Queensland, in the same year, we find that, of the. total cultivated area 
amounting to a little, over 1,000,000 acres, 166,000 acres were under wheat (16 per 
cent. of area) ; 154,000 acres were under maize (14.9 per cent .) ; 247,000 acres were 
under green fodder crops (23 .9 per cent .) ; 190,000 acres were, under sugar-cane 
(18.1 per cent.) ; and 40,000 acres were under cotton (3 .9 per cent of area) . 

In the world's production of wheat, Australia's crop of wheat plays a very 
insignificant part, being only about 3 per cent . of the total crop in 1925, and only 
2 - per cent. in 1913, as seen in the following table, which gives the word's production 
for the year 19255 as compared with the pre-war period 1912-13. 

Although the actual percentage of our wheat crop as compared with the world's 
production is so small, it is, however, of the greatest importance to us, as our export 
of wheat amounted to 125,000,000 bushels in 1921-25, and 78,250,000 bushels in 
1925-26, the latter export valued at £24,500,000 sterling. 

We are able to export this large amount of wheat because our production per 
]read of population is fairly high, and only exceeded by Canada and Argentine. The 
aniOunt of wheat available to export depends on the difference between the. consump- 
tion of wheat and the amount of wheat produced per head of population. In 
Australia the consumption of wheat for human food amounts to a little over 5 bushels 
per head, the average for ten years ending 1925-26 being 5.16 bushels, while the 
minimum amount was 4.8 bushels in 1919-20 and the maximum 5.78 bushels in 1.917-18. 
Including the amount of wheat used as poultry food and other stock and required 
for seed purposes, the total consumption of wheat in Australia is about 7t bushels 
per head. 
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It is interesting to note the influence of the great war on the consumption, and 
we find the following consumption of wheat per head of population in :- 

The United Kingdoin is the chief importer of wheat in Europe, as it produces 
only 1 .2 busliels per bead and consumes 54 bushels . Prom all. parts of the world 
a, stream of 'wheat flows to England, and Austr:rlla contributes about one-third of 
the United Kingdom's requirements by sending 40 per cent . of its export wheat to 
England . 

India, although its production per head is so small-only 1 .3 bushels-is able 
to export large quantities, because wheat plays only a minor part as a food of the 
natives, who consume only about nine-tenths of a bushel of wheat per head . 

WORLD'S PRODUCTION OF WHEAT. 
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Other countries producing less than five million bushels are not listed . 

MILLIONS 

Bushels 
Produced . 

191.2-13 . 
OF 

Acres Cut- tivated. 

1 

Bushels Per 
Acre . 

11ilhOlls I 

of 
Bashels 

1Produced.l 

1925 . 
BUSHELS 

Acre . 

P11,11- 

Bead 
Poprllat

of 
ion, 

United States . . 708 , 0 45 8 15-5 1 666-5 12-8 5-7 
Russia, Europe, and Asia . . 7790 780 10 3 I 6611. 12-4 5-0 
Canada . . 1992 9 . 8 20 4 4114 18-7 43-3 
India . . 3584 29 4 12-1 324-9 10-2 1-3 
France . . 3251 16-2 20-0 3308 23-9 8-1 
Argentine . . 1984 1 .7-1 11-6 1911 10 . 0 19-3 
Italy . . . . . . . . 1657 13-2 14-1 2408 20-6 5-9 
Spain . . . . . . . 1.098 9-6 114 1626 15-2 7-4 
Australia . . . . . . 92-0 7-3 12 5 1145 11 .-2 18-8 
Germany . . . . . . 1602 4-8 33-7 1182 30-8 1 . 9 
Rournania . . 86-2 5-1 16 . 9 1047 12-8 6-0 
United Kingdom . . . . 57-4 1 .9 29-1. 52-9 34-1 1-2 
Hungary . . 1846 9 . 5 19-3 71-6 1 23-3 8-6 
Servia . . . . . . 15-3 0 . 9 16 . 0 

78-6 .8-5 Jugo-Slavia . . . . . . . . . . . . 17-9 
Poland . . . . . . 579 -214 20 
Egypt . . . . . . 30 . 9 1-4 21-7 362 26-3 2-6 
Czecho-Slovakia . . . . . . 

.2-8 
. . 393 25-8 2-7 

Bulgaria . . 63-7 23-0 49-6 19-6 9 . 0 
Japan . . . . . . 25-7 1-2 21-1 29-5 25-7 6-3 . 
Chili . . . . 

.3-6 7 . 5 
27 . 6 
327 

18 . 4, 7-0 
Algeria 27-2 5-9 
French Morocco . . . . . . 239 .9 . 1 45 
Behguifn . . 15-3 0 . 4 38-7 14-5 36-7 1-9 
Greece . . . . . . 112 12-5 18 - 
Mexico 

.9 . 8 
9-4 

11-5 . 
0-7 

1?ortugal . . 11 .8 1 . 2 9-1 1 .9 
Uruguay, . . . . . . 8-8 0 . 8 11 . 0 9 . 6 9 . 5 5-7 
Sweden 7-6 02 325 138 380 23 
Korea . . 10-5 11-9 
Austria 67-6 3-1 21-7 10 , 7 22-0 1-6 
Denmark 3-5 0 13 269 9-7 49-3 2-8 
Syria . . . . . . . . . . 7-5 

.7-9 
2-5 

Union of South Africa . . 8-3 1B 
Tunis . 3-6 1-5 .2-4 11-8 . . 5-5 
New Zealand . . . . 52 0-1 .7 30-1 46 288 32 
Netherlands . . 5 .5 0-14 38-6 5-6 42 . 2 - 0 

Total for World 3,676 I . . . . 3,891 . . 

1913 . 1992 . 
Bushels . Bushels . 

France . . . . . . . . 9 .5 . . . . 6 .9 
Italy . . . . . . . . 8 .0 . . . . . . 6 .6 
Canada . . . . . . . . 7 .6 . . . . . . 5 .4 
U.S . America . . 
Australia (average of 9 years) 

. . 6 .6 
. . 5 .58 ( .10-year 

. . 
average) 

6 .1 
5 .16 

United Kingdom . . . . 6 .0 . . . . . . 5 .7 
Russia (European) . . 5 .1. . . . . . . 1 .4 
Germany . . . . . . 3 .6 . . . . . . 2 .0 
India . . . . . . . . 1 .6 . . . . . . 0 .9 
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The actual production of wheat per acre is also of interest, but it must not be 
overlooked, however, that the figures given are not in all cases strictly comparable, 
as the yield may actually represent two sctasons, if the wheat crop follows a. bare 
fallow as practised in dry areas. The average yield of wheat in the world is 74 
bushels per acre . varying from about 8 bushels produced in the L'nion of South 
Africa to over 49 bushels harvested ill Demnark. Great fluctuations in the yield will 
be found in most countries according to seasons, and the yields are very erratic in 
Argentine all([ Soviet Russia. 

In a ten-years period ending 19 .16, we find the recorded yields of a few countries 
as follows :- 

Ill India, where a large proportion of the wheat is grown under irrigation, the 
variation of the yield is less marked . Very remarkable are the high yields obtained 
in Denmark, Netherlands, Belgium, and Sweden . In most European countries the 
yield increased during; the East sixty or seventy years, and we find, for instance, 
the yield in Netherlands to be, in bushels per acre, as follotvs :- 

1.851-60 . 1891-1900. 1906-1908. 

	

1912-13. 

	

1925. 
21 .5 

	

. . 

	

27.7 

	

. . 

	

36.0 

	

. . 

	

38.6 

	

. . 

	

42.2 

In the ITuited Kingdom the, variation in the yield is much smaller than out here 
in Australia, :;s we find an average yield of 31 .5 bushels in the ten years ending 
1913, with a maximum of 34 .8 bushels and a minimum of 26 .3 bushels per acre, 
as compared with tl , c yield of 34 .1 . bushels in 1925. Scotland's average yicid is 
41 .2 bushels, varyiog between 36 and 42', bushels. 

We will now loot: at some of our Australian records, and we 
years 1916-1926 the following results in the various States :- 

Bushels per acre 

	

. . 

Maxiouam and inini-
mum 

Bushels per head 

	

. . 

Maximum and mini-
ǹunu 

1\ety south) 
Wales. I Victoria . Oucens- south 

land . Australia. . 

us I 144 

17-8-3-0 

	

17-5-7-8 20-9-4-8 1 16-5-7-8 12-8-7-4 

16-7 

	

23-6 

	

2-3 MI 

	

59-8 

	

43-9 , 

26-5-2-1 28-6-9-9 4-9-0-1 103-5-31-1 65-6-28-6 

13-3 12-4 

West 
Australia. 

find for the ten 

Tasmania . 

18-1 

22-6-11-6 

17-2 
2-7-0-9 

Australia . 

12-4 
16-1-7-2 

21-6 

31-0-8-7 

The low yields in bushels per acre: were obtained in the disastrous years 
191.8-1919 and part of 1919-1920. The phenomenal yield of 1.03.5 bushels per head 
in South Australia was obtained in 1916-.1917, and the high yield of 65 .6 bushels 
per head in Western Australia in the year 1924-1925. A record yield in our Sta,to 
was obtained last -car (1927) with a yield of 66', bushels per acre at Mmsie, 
Darling Downs. 

In the year 1915-1916 the highest production of wheat with 179,000,000 bushels 
was recorded, and the annual average production for the ten years ending 1926 was 
117,750,000 bushels. The great improvement noticed during the last years ill 
getting a. succession of good yields is largely clue to improved methods of cultivation, 
bare following, and application of fertilisers. 

1 - 

The keeping up of the yield and the increase of the acres under wheat are of 
the utmost importance, as already at the present time the world's consmnption of 
wheat is barely covered by the, production, :e fact - which, was already predicted years. 
ago by Professor Sylvanus P. Thompson . When production and consumption are 
so closely balanced, it follows that failure of crop in one or more of the exporting 
countries trust have a serious effect all([ raise the price of the wheat in the world's 
market, whereas over-production must naturally lower it . The price of wheat in the 
British market is a fair index of the world's supply, and these prices are of the 
greatest importance to our whcatgrowers . 

Arcnige. )Maximum . Minimuua . 

Canada . . 19 . 5 23-7 15-2 
Utdled States 164 16-6 12-4 
India . . 12-6 12-8 f1-7 
Australia . . 11 . 5 13-8 8-2 
Argentine . . 10-4 13 .5 7-11 
Russia . . 10-0 13-5 7-0 
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AVERAGE PRICES PER. IMPERIAL QUARTER Or WHEAT INT THE UNITED KINGDOM FOR 

131,'ITIS73-GROWN WHEAT. 

21 .7 

The effects and after effects of the g'rea't war are clearly shown, and only in 
1922 prices became more or less normal again. The average, prices of wheat per 
bushel in the Australian market i\ere 1921-22, 5s . 9d . ; 1923-24, 4s . 8d . ; 1925-26, 
6s . 4d . ; 1926-27, 5s . 7d . The price of wheat appears to be now fairly stable, all([ 
should keep within the limits of the prices realised the last five or siiX years. 

The Agricultural Experiment Station of the University of Illinois addressed 
scone years ago a circular letter to the leading agricultural investigators of Europe 
to ascertain the causes of the large and steady increase in the yield of wheat and 
other cereal crops during the past century, and more particularly the relative pro-
portion of the increase attributed to each of the following four factors :- 

follows :- 

(1) To the use of improved seed ; 
(2) To the use of plant food in connuerci:d fertilisers and stable and green 

manure; 

(3) To better rotation of crops ; - 
(4) To more thorough tillage . 

The answers to this circular were fairly unanimous, and may be sunrunarised as 

To the improvement of seed an increase of 10 to 15 per cent . may be 
attributed . 

The largest part of the increase, estimated from 50 to 70 per cent., is due to 
the proper use of artificial fertilisers. 

Thorough tillage and particularly deep cultivation are estimated to increase 
the yield from 15 to 30 per cent . 

Rotation of crops, in connection with. throwing out of cultivation lands 
unsuitable for wheat culture, may be the cause of an increase from 10 to 
12 per cent . in the average yield. 

The increase in the actual yield, which amounts in many of the countries to an 
actual doubling of the crop, is therefore clue to factors well known and as old as 
agriculture itself . The lessons learned from these facts should be extensively 
applied to our local conditions, and should help to arouse the interest of our wheat-
growers to strive for a larger yield, general improvements in cultural methods, and 
lead to a considerable increase of the areas under cultivation. 

In accordance with our own experiences we could amplify or add to these factors 
the following :- 

(a) Practising a system of cultivation which retains and conserves soil 
moisture . 

(b) Breeding and selection of varieties of wheat to suit the soil and environ-
ments found in different localities . 

With regard to the system of cultivation to conserve moisture, good results have been 
obtained by bare following, which will be referred to later on . 

The breeding of rust-resistant and early maturing rust-escaping varieties of 
wheat, for Queensland conditions, possessing improved field characteristics, has been 
successfully carried on for a number of years at the Roma State Farm by the 
Manager, Mr. R. :E . Soutter. Our Director of Agriculture, Mr. 11 . C. Quodling, 
reports that several excellent varieties are now in general cultivation, and a. marked 
improvement in the crop yield was in evidence in . the 1927 harvest. It is interesting 
to notice that the wheat breeder referred to has combined the two important factors 
-rust resistant and prolificness-in one of his new varieties, "Three Seas." Grown 
as a summer crop it resisted black rust (Rued tia g)aminis) and gave a return of 
24 bushels per acre of medium hard, round, plump grains of good milling quality. 
The same variety gave the rather exceptional yield of 50 bushels per acre at Allora 

Year. s. d. Year . s. d. 
1861 . . . . . 55 4 1919 . . . . 72 11. 
1871 . . . . 56 8 1920 . . . . 80 10 
1881 . . . . 45 4 1921. . . . . 71 6 
1891 . . . . 37 0 1922 . . . . 47 10 
1901 . . . . 26 9 1923 . . . . 42 2 
1911_ . . . . 31 8 1924 . . . . 49 3 
1913 . . . . 31 8 1925 . . . . 52 2 
1917 . . . . 75 9 1.926 . . . . 53 3 
1918 . . . . 72 10 
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in November, 1927 . An accomplishment of thus character is full of significance, 
and serves to demonstrate the value of plant-breeding work as an economic factor in 
production . 

In order to get some understanding of the bearing of the various factors oil 
wheat culture, I shall now proceed to ;,Five a short outline of the composition of a 
wheat plant, and describe briefly "How a. Wheat Crop Crows-:- 

A wheat plant consists of complex organic matter, which may be destroyed by 
burning, and of mineral matter left after burning in the form of an ash. Of the, 
eighty odd elements, which are known to exist in Nature, only a small 

number-

some twelve or fourteen-are found in a plant. 

In the formation of organic or combustible matter, the elements carbon, oxygen, 
hydrogen, nitrogen, and traces of sulphur and phosphorus take part . 

In the ash we find, besides small amounts of the last two elements already 
mentioned, other non-metallic elements silicon, chlorine, and the metallic elements 
potassium, sodium, calcium (licue), magnesium, iron, and aluminium. 

The green wheat plant will eontaiu front three-fourths to four-fifths of its 
weight of water, which in wheat straw amounts only to about one-seventh . Now, in 
the actual dry matter remaining, carbon forms about one-half by weight ; oxygen, 
a little more than <1, third ; nitrogen in the straw from '. to 1 per cent ., and in the 
grain from 2 to 3 per cent . ; the ash in the straw amounting to about 5 to 6 per cent ., 
and in the seed about 2 per cent . The eoniliosition of the ash of the straw aid of the 
seed is totally different, the former containing about 70 per cent . of silica, the latter 
only about 2 to 5 per cent ; we find only about 15 per cent . of potash in the :tsh of 
the straw, and about 30 per cent . in the ash of the seeds. 

Now, let us ask,-Wleere does all the building material required ill the growth 
come from'? 

The carbon, the principal constituent, is entirely obtained from the minute 
quantities found is our atmosphere . The air contains only about 3 p;1rts of carbonic 
acid in 10,000 parts ; or in a cubic yard of air, which weighs about 2 :, lb ., we find 
only 7 grains of carbonic acid . All the absorption of the carbonic acid, an([ sub-
sequent trnnsforinatiaon into sugars and starch and tissue, is carried out by the leaves ; 
and we can form some idea. of the immensity of the work done when we consider 
that a crop of wheat collects during its growth in three or four months on :ill acre 
of ground over 2 tons of carbon from over 7 tons of carbonic acid . 

The air enters into the leaves through the very small openings (stomata) found 
on the surface, an([ the actual change is carried on by the aid of sunlight absorbed 
by the green colouring matter (chlorophyll) in the leaf cells. 

	

The actual work done 
by the sun in the production of our crops is enormously large, and is estimate[ to be 
at least 3,000-horse power per day per acre, corresponding to the work of 15,000 men. 
During this assimilation free oxygen is given off by the leaves . The leaf openings 
also serve for transpiration or evaporation of part of the water absorbed by the 
roots and carried through the stem to the leaves. If the transpiration is too quick, 
the plant wilts ; but the plant is able to control this evaporation to a large extent by 
a more or less closing of these. openings . 

The products of the carbon assimilation are the carl)oliy(Irates-couil)ounds 
formed, as the name implies, from carbon and water. Well-known carbohydrates thus 
formed at various periods of growth are-sugars, starch, and cellulose . The carbo-
hydrates, when consumed as foods by men or animals, produce heat . 

Of great importance are the organic nitrogen compounds-proteins or albuininoids 
-to which the wheat grain owes its value as one of the most nutritious cereals, and 
makes it particularly suited for the manufacture of bread . 

Arr inexhaustible supply of nitrogen exists in the atmosphere, four-fifths being 
pure nitrogen ; but it leas always been accepted as a law that this atmospheric 
nitrogen is not directly available to higher plant life . Small amounts of nitrogen 
combine with the oxygen under the influence of electric discharges, and the compounds 
formed are collected by the rain water. The amount of nitrogen in form of soluble 
compounds thus collected in the soil amounts to 3 to 4 lb. per acre annually-a quantity 
quite insufficient to supply the needs of a wheat crop . 

The soil, however, in each of its smallest particles, is alive with millions of 
bacteria ; and some of these have the power to utilise and assimilate the atmospheric 
nitrogen, which then indirectly becomes available to the higher plants . 

`rhe mineral constituents found in the wheat plant are all derived from the soil, 
and the amounts removed are very considerable . The most important of these plant 
foods are potash and phosphoric acid, and also lime ; and it is the duty of every 
farmer to guard against the exhaustion of these compounds in their lands under 
cultivation . 
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Plach Constituent plays its own important part: in plant )mtrition ; and if one is 
missing, even an abundance of the others would not produce a vigorous and licalthy 
plaut. 

	

This fact was first made known by Baron von Liebig, who formulated it as 
his Law of -Minimum, in which lie states that the quality and quantity of a crop 
rise aril fall according to the quantity of -,in essential factor of plant growth, which 
is available in a- mini)nu)n amount . This law has been modified in modern time, and 
"'olluy adds that. also in excess of any constituent must be taken into consideration, 
and each factor of plant growth plays an important part in accordance with being 
present in )niminnun, optimum, or maxiunrin amomlts. 

Nolte, in his reccut work, states that for plant growth not the actual quantity 
of any nutrient. is the deciding factor, but rather that all the factors ricecssary for 
plant. growth must he available in amounts in a natural 1)aru)onic proportion to 
each other. 

The small amount of available mineral plant foods in the soil are absorbed 1,y 
tile aid of the fine feeding roots and utilised by the plant in tile production of various 
organic. compounds in the leaves . Some years ago it was shown by Prof. Wilfarth 
that the amounts of mineral foods varied :it different periods of growth, anil that 
certain au)ouiits of these substances were, returned to tile ground :is the 1da)rts 
reached maturity. A heavy crop of whe:)t, grown at the L'xperimeut:tl Station at 
Bernlnirg, was cut at four different periods, on the 22nd June, 14171) July, 5th 
August, :in([ 28th August., when the crop was 8'1, 11-'_,, 15, and 18 weeks old, after the 
first. appearance of leaves above the ground, with the following composition :- 

The 

	

r 

	

c t 

	

, rm w 

	

o 

	

c f p) 

	

immu at the seco 

	

r t asir reached its ) ))w 

	

nd t 

	

stage, with 123.5 lb 
per acre, and at the time of absolute ripeness of the grain )t the fourth cut, only 
72 .7 11) . were found in tile plant, so that 50 lb . were returned to the soil, after having 
clone their share of work in the building up of organic substances . 

In tile case of phosphoric acid there was no decrease, and of the 43 .6 11r . of 
phosphoric :wid in the plant about 30 lb . were found in the grain. 

From :actual experiments carried out on our State farms we found that a 
15 1mshel per acre crop of wheat removed from the soil 25 11r . nitrogen, 12 lip . 
phosphoric acid, and 15 Ib . potash . 

	

These amounts appear very small, but it will be 
a surprise to learn that a 2,000,000 bushel wheat crop in Queensland removes from 
the ground 1,500 tons of nitrogen, 720 tons of phosphoric acid, and 900 tons of 
potash, which, if they had to be supplied by artificial fertilisers, would cost £200,000. 

Nitrogen is supplied by the soil, and potash also is generally found in sufficient 
amounts, ])lit phosphoric acid is frequently deficient, and thus important fertilising 
constituent must be supplied to ensure good wheat crops. i7nfort)ma.tely we pay 
too high a price for our superpl:osphatc, :)ml the cost of superphospliate alone, if it 
had to be purchased, for this 2,000,000 bushel. crop comes to about 22(1,000 . 

But not only the mineral plant foods are factors of growth, but of equal 
importance are light, -)cat, and moisture . The importance of moisture is well known 
to our wheatgrowers, and the result of droughts is clearly indicated by poor crops; 
but the necessity of water will become more apparent when I state that for the 
production of every pound of dry substance in a crop from 300 to 400 lb. of water 
have to circulate through the plant, and that for the production of a wheat crop at 
least 1,000 tons of water, corresponding to 10 inches - of rain, are required . 

The conservation of rain water lies again largely in the baud of the f:irnicr. 
A series of experiments, in which the amount of moisture in soil was determined at 
various depths and with various methods of cultivation, were carried out at tire 
Roma State Farm for several '-ears, and shower- clearly ]low the system of bare 
following not only leads to a quicker absorption of any falling rain but almost 
completely prevents any loss by evaporation, provided the surface is tilled as soon 
as it is (lrv enough for the purpose. The results of these experiments are of such 
vane that a sammarY of the results published in tlic annual reports is lierc repeated . 
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ISutistanoe . 
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Nit rogcar . 

rra Aelili . 

1 1'lu~sldioric 
I Acid . Potash. Soda . 

N. 1'205 1120 . Na20 . 
First cut . . . . . . 2,618 92 79-9 19-5 88 .6 16-3 
Second cut . . . . . . 6,860 661 87-4 31-5 123-5 27-7 
Third cut . . . . . . 8,983 1,058 1143 42-1. 1222 18-6 
Fourth cut r . . . . . . (),274 2,018 92-4 43-6 72-7 j 12-8 
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20-97 21 G3 

This lniugs us to the importance of thorough enltivation, the icnnt of which is 
largely the cause of small yields on ;out(, of our farms. Deep cultivation is also a 
necessity, and allows the roots to got deeper into the ;;round and draw on fresh 
supplies of mineral plant foods. Deep cultivation does not by anY means necessitate the 
turning up of the soil and bringing the subsoil to the top, which ill most cases would 
ruin any farm, hot rather a stirring tilt of the subsoil and the breaking ill) of tiny 
Inn, which nay- form if the ground is :thvays ploughed to tire same depth for years. 
Tile eontinoal breaking ill) of the surface soil, as long as the crop permits such 
working, will keep the soil cool, allows free entrance of ;tit-, prevents evaporation, 
hinders tlic growth of weeds, :md will mioiniise the effects of adverse dry seasons, 

There is, however, ouc serious druwhaclc with the system of Nnro fallow 
cultivation-that it leads to ;, considernble loss of humus ill the soil, which cmt only 
he remedied hy" plou-ping ill a green manure crop from time to time . 

TTTluc ;4t r; ;n he grown on a Zci(Ie range of soil tylxs, I1 )t as a rt11c silty all 
clavev loans, with a. light clavcy porous subsoil, arc" best suited to wheat culture. 
Sandy soils are not so satisfactory, as they generally lack ill plant foods ; again, 
stiff clayey soils are not suitable . Wheat is grown in almost all countries, ])tit does 
best ill temperate, warn ;, and rather dry climates . 'I'll(, climate, again, has an 
important influence on the quality of the wheat grain. There can be no doubt that 
most of the land at present under wheat ill Queensland is eminently suitalde for 
wheat culture, and that. very" large areas quite as good are still available and will 
11e utilised later on as our population increases. 

Professor Shelton, the first Principal of tit(, Gattou Agricultural College, will, 
his world-wide experience on wheat culture, estimated years ago the area of land ill 
Queensland suitable for whe;it at about 50,000,000 acres . 

	

7 r1 :1925-26, out of an area 
of 1,033,765 acres of cultivated land, only 766,000 acres were under wlre ;it, and, ill 
consequence, Queensland, in spite of its hit(, (, area. of good agricultural laud, does not 
produce enough breadstuff for its own reduireucuts, and even this yea'r's exceptionally 
good crop of nearly 4,000,000 bushels will leave us 2,500,000 bushels short for our 
own requirement for food and See([ . 

Although a large nta,jority of the soils of the huge area of agricultural land in 
Queensland tire fit for wheat culture, our climatic conditions are such that an 
exclusive growing of wheat, as practised extensively in South Australia and Western 
Australia, is not advisable here in Queensland. " Experienced wheatgrowers from 
other States who lmve settled ill Queenslanl, attracted dry the good soils ind 
promising conditions, found out that their expectations ill regard to ~cheat were not 
always realised, as tit(, variation ill climatic conditions had to be provided for and 
their usual system of cultivation required some modifientious . 

There is no doubt that :i Possible increase of wheat culture ill Quecuslaud lies 
in a. carefully planned system of mixed farming. Attempts of such have ilrcmly been 
made, on the lines of combining wheitgrowing witli ih1irying, with more or less 
success, but it may be safely stated that much better results Call be expected by 
combining wheat culture with sheep breeding and lamp raising, and this system is 

' This, of course, does not uece~snrily apply- to the lx"avv black soils common to 
tuany districts of the Darling Downs, where slmllow, thorough cultivation lms proved 
the more dependable practice.-ltd. QA-1 . 

Per Cent . moisture at Per Cent . moisture tit Per Cent . \roisture at 
the 7Depth of- the Depth of- the Depth of- 

li" 1' G" 2' tl" 3' li' G" 1' G" 2' G" :3' G" fi" 1' G" 2' G" 3' ei' 

Uncultivated . . 7-52 11 281 1073 908 4-79 6-57 7?-r 7-89 7 :37 8 :30 s 08 S30 

Cultivated 7-36 1 4 44 120-1 12 57 GJI 10-67 10-35 10-56 7- :31 9-18 8^2G 9-48 

Bare fallow . . 11-43 1297 1'279 13-SG 9 Os 12 d :3 11 88 13-76 9'°-4 1254 II-Ia 129:3 
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now gradually extending. Large muuhers of sheep are nlrendv kept on many wheat 
farms ill New South Wales, and wheat crops are frequently planted early, to he fed 
off two or more times by sheep before being allowed to stature. Of course, sut_lt 
feeding oil' may lower the yield of grain, unless judgment is used . 

Sheep grazing on wheat lands improves the condition of the soil, and :t 
percentage of the food consumed is returned as fertiliser to tit(, ground . 

	

The farmer 
gets a. good return from the sheep, even if the wheat croft should fail. The raising; 
of fat daunts is probably the host paying proposition for wlientgrowers, but it is 
necessary to have always :tit ample supply of .food, and fodder crops must be grown 
ill addition to wheat, mot rotation of crofts should be practised. 

With regard to application of fertiliser to increase the wheat Crop, we leave to 
be guided largely by the experiences gained elsewhere. 

Ill the celebrated English Experiment Station on Rothatusted tests have been 
carried out eoutinuouslY for sixty-five years, and in a block which has lwen kept 
permaueutly unrnanured the average yield for forty years was 11 bushels per acre, 
showing, however, a steady decline from year to year. Particularly remarkable are 
the results with continuous application of farmyard manure-11 tons per acre 
annually-the block yielding, ns ;tit average of thirty-two years, 33', bushels of dressed 
gr :tin . All almost equally good result w:is oht:iined with :t complete nrtificinl fertiliser, 
supplying every year 140 Ilt . of phospltntc of lime, 100 lit . of potash, and K(i 11) . of 
nitrogen ill the form of :tsintouia salts ; this plot yielding, ats :tit average of thirty-two 
years, 32 :i lmsltels per acre . 

The effects of nitrogenous manures at-(, particularly striking, and nitrogen in 
the form of nitrates 1!roduccd slightly inure growflt tltrut wli0lt saltpliel ill the form 
of antntouia salt . 

As :t rule, it is a well-known fact tlutt wheat ill general requires a nitrogenous 
manure to stimulate its growth, and that the plant is then quite able to get a 
sufficiency " of phosphoric acid and potash . 

	

These laws apply unquestionably to wheat 
growing ill colder climates ; but, with its, our climatic conditions modify- them to 
some extent . 1"lxperieuee gained in our Sister States, -Victoria III([ South Australia, 
and extending now over a good number of years, show clearly that our wheat crops 
require generally a small application of phosphoric acid ill a water soluble forts. 
rind slight dressings with, say, 30 to 60 lit . of superphosplinte her acre ill tire plant 
drills nm,y be justified, even if the soil ill itself does not appear to be deficient ill 
phosphoric acid . The small amount of phosphoric acid appears to stimmlate :tit early 
o-tnd vigorous growth of the roots of tltc young seedling plants, so that they are 
enabled to reach quickly the cooler and moister layers of sul.isoil . 

This improvement ill tit(, root system of wheat plants grown with eulterl)ltosphate 
application persists throughout the life of the plants, and ill the runture Blasts roots 
down to -F ;ill([ more feet have been found, fully I foot longer than the roots of wheat 
plants grown on unfertilised soil . 

The application Of sulterphospltate to wheat is gaitc general ill our principal 
wheat-growing States ; ill Victoria 97 .5 per cent. of the cultivated area is fertilised, 
South Australia. 89 .-1 per ccut ., Western Australia 98 .6 per cent, and ill Queensland 
only 6.6 per Bent . of the cultivated area is fertilised, which is chiefly sugar land . 
-Victoria used, in 1925-26, 195,000 tons of artifieial fertiliser and Western Australia. 
130,000 tons, and the phenomenal increase of the wheat crop ill Western Australia 
from 13,(1011,(100 bushels ill 1921 to 30,11110,0(1(1 l.mshels ill ,1922(;-'? ; is chiefly" due to the 
use of fertilisers and highly favourable climatic eonditious . 

A liglit application of nitrogenous Immure, ill addition to the pltosphatic 
fertiliser, also generally increases the yields ; and in soils wlticlt have been under 
cultivrttiou for <t long period an addition of :t small qumttity of sulphate of potash 
may also be necessary in order to get maximum yields . 

Very complete field experiments, ill wlticlt the Agricultural Department co-operates 
with farmers, were instituted years hack ill -Victoria hy. Dr . Howell, and more 
recently similar experiments have been started ill New- South Wales. 

	

In - evv South 
-Vales farmers' experiment plots have been established in four divisions of the 
State ; ill each division from fifteen to twenty farmers are carrying out such trials ; 
and in most cases the experiments are made on half-acre plots. Varieties favoured 
ltv the farmers are grown side by side with varieties supplied by the Department ; 
and a few of the trials are manured with light dressings of superphosphate, and 
superphosplutte ill combination with sulphate of potash . 

The results so far showed distinctly heavier yields of the departmental varieties 
as compared with the farmers' varieties ; and the manured plots, with %-cry few 
exceptions, gave increased ,yields, well paying for the increased expenditure. Venally, 
it may- be stated that heavy appheationa of artificial fertilisers do not pay ill wheat 
vulture. 
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OVERSEA MEAT MARKET PROSPECTS. 

The German Market . 
Interesting information in connection with a visit to German,- in September last 

by Mr. Ross Graut, Couuuonwea.lth Veterinary Officer attached to tile Iligh 
Counuissioner's Office, London, for the purpose of observing the conditions ruling 
and the future prospect of the frozen meat industry, is contained in a report 
furnished to the Minister for Markets (Mr. Paterson) . 

The quantity of frozen iueat permitted huportatiou (duty free into Geruiauy is 
about 111,000 tons per month, or 1°0,000 tons per annum. While the general opinion 
in the trade is that this quantity is insufficient, and should he increased to ?00,000 
tons per annuut, the opposition of the agricultural interests is too powerful to permit 
of this being clone, and it is extremely unlikely, Mr . (rant considers, that the 
quantity will be increased above the present limit of 1?0,000 tons per annuut, of 
which about one-seventh to one-sixth (15,000 to 20,::00 tons) is contributed by 
Australia. 

As to the future prospects of the trade , 

	

Grant CNIurssed tile view that tiler(' 
is no chance of expansion while the present restriction of imports eonthmes, and 
in addition to this it tray safely he assumed that there is a definite limit to price ill 
continental markets ; in other words, ii' the price of frozen beef rises above -1 .',-.d . 
per lb. c .i .f . 11antburg or Antwerp, there is a corresponding fall in doiuawl and 
consumption, 

Agricultural Conditions in Northern Germany. 
While in Gerutauy, Mr. Grant visited the provinces of East Frieslanl, Oldenburg, 

and I-Ianover, where tine fullest courtesy -11141 assistance were extruded to bun by the 
officials. 

Mr . Grant found that the black and white Friesian type of cattle is tine almost 
universal breed in this part of Germany, and while it is, of course, a dairy breed, and 
efforts are mainly directed towards increased tuilk production, yet it also provides 
a considerable autouut of the home-produced treat supply . 

A very considerable degree of general excellence has been obtained by tile 
estahlislnucnt of Herd Book Societies throughout the cotuttry . To these societies 
stock raisers, lmth hir - and small, belong, and all animals must qualify by pe(ligrce 
ttttcl individual I'erfiiniiauco in order to be admitted to the district boil book . 
lusl(ction and a,lil)rot'al of attim:ils for :tduiission to tlw lutvl hook is carried out 
by sl~eciall~ qualified officials, the majority of whom bold l'niversity dcgrooa in 
agriculture, -\II :iui,iials are subjected t,( ; the tuberculin test twice ve :irlv, and 
Mr . Grant was terY iiiuci : impresse'l Icy the general high standard of lwaltb of all 
the herds inspeetc.l . 

Serradella-A Useful Catch and Green-Manuring Crop. 
A point which nray Ie of use to Australiau agriculture is tile wide use which is 

made in Germany of Serradella (Ornithopus satirits) as a catch crop for feeling 
purposes and for ploughing-ill to improve the perecatage of humus and nitrogen 
content of light, sandy soils. 

This plant (Serradella) should succeed in the cooler districts of Australia, 
especially on sandy soils, and if found suitable to the climatic conditions of the 
Coil] uonwealth may prove of considerable value in increasing fertility by the 
addition of organic matter and nitrogen to the poorer classes of laud, as well as for 
feeling purposes. 

Frozen Lamb . 
Iu his rol)ort Mr . Ross Grant stated that there had been a general setback in 

the. I-oitod Kiugdon in the demand and price for plain quality frozen laud), clue 
to heavy suliplies of this class of latub by Scotland, the Argentine, and Australia. 

Frozen Beef. 
That the demand for Australian frozen beef in the l'uitel Kiugdoiu is practically 

non-existent is not surprising when it is considered that for the first ten months of 
19?7 the iutportatious of South Auterican chilled beef into that country exeeelel 
those for the correspoiuling period of 19'36 by approximately S?0,000 quarters . The 
total quantity of frozen beef exported to the United King(lont by Australia during 
the same period of 19'37 was 301,290 quarters . In the circumstances it is not a 
matter for wonder that frozen beef is practically forced off the market ; and in 
addition to this the British farmer is finliug the fattening of cattle ill unprofitable 
husilless . 
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With regard to the settlement of the "Meat War" between South American 
firms, Mr . Grant remarks that the effects of this settlement remain to be seen . 
Assuming, however, that the total production of beef of chilled duality in South 
America is 1,750,000 head of cattle per annum, and that Great Britain is the only 
market for this meat-as it was in October last-then the finding of all outlet for 
such of this annual production as may be surplus to British requirements becomes 
the problem. If the surplus is frozen, then the price immediately falls to world's. 
parity of frozen meat. Until such time as fresh markets can be found for the 
chilled article, or there is a reduction in the number of cattle of chilling quality 
produced in South America-, it is difficult to see what effect the settlement of the 
differences among the large importing firms will produee. 

Bacon and Pork . 
Oue of the results of the embargo imposed in June, 1926, on the importation into 

(treat Britain of fresh pork and veal from the Continent has been increased imports and 
lower prices for bacon iu the, United Kingdom. The prices ruling in October last 
were unremunerative, and it would not then have paid Austiali ;rn farmers to export 
to the United :Kingdom . The best Irish bacon was then realising only from 76s. to 
S7s., Danish 72s. to 74s., and Canadian 68s. to 72s. per cwt., with even loNver prices 
for that from other European countries. 

One very surprising feature, however, Alr . Grant states, has been . the rapidity 
with which the shortage of fresh pork, due to the cutting off of Continental supplies, 
has been made up from othersourecs . 

	

During the few tiveeks preceding the date of 
his report, the supply of pork on Smithfield market had been more than sufficient for 
requirements and prices had been low. English pigs under 80 lh . weight lint been 
worth from 6s . 4d . to 7s ., and from 80 to 120 lb . 5s . to 6s . 4t1 . per stone. 

Mr. Grant expressed the view that probably prices would improve somewhat 
during the wetter inouths ; but it certainly would not be profitable to forward either 
frozen port; or bacon from Australia, while the abovemerttioned prices were ruliu' . 

QUEENSLAND SHOW DATES. 
The following show dates have been listed by the Queettsl .rnd Chamber of 

Agricultural Societies for the present year :- 

223 

MARCH. Bigget.den . . . . . . 24-25 
Goombturgee . . . . . . 23-24 Toogoolen~all . . . . . . 25-26 
Goondiwind! . . . . . . 21-22 JUNE . Killarney 27-28 
C"him-hilla . . . . . . 27-28 Marburg . . . . . . 2-4 
Alilmerran . . . . . . 29 Childers . . . . . . °_-6 

Lowood . . . . . . S-9 
ApRfr. . Bundaberg . . . . . . 7-9 

Pittsworth . , . . . . 3 Wowan . . . . 7-8 
Clifton . . . . . . . 11-12 Afiriam Vale . . . . . . 13-14 
Toowoomba, . . . . . . 16-19 Gladstone . . . . . . 20-2i 
Kingaroy 19-20 Gattnn . . . . . . 28-29( ~ 
Dalby . . . . . . '6-27 Roekhampton . . . . `?7-30 
Na n»ugo . . . . . . 26-27 at i,Y. 

r ." Y. Vackay . . 
Ilenudesert . . . . . , 2-5 Kilcoy . . . . 5-6 . 
'faroom . . . . . . Esic . . . 1 ̀ ~-7 6 
Malerty . . . . . . . . 2-3 Tmvnsville 10-12 
Kalbar 2 Woodford 12-1f 
('luirleville . . . . . . 2-3 Nundali . . 14 
Wortdai . . , . . . 3-5 Charters Towers 18-19 
Oakey . . . . . . . . 4 Caboolture . . 19-20 
Alifehell . . . . . . S-9 fngham . . 20-21 
A4undubbcra . . . . . . 9-10 liosewood . . 20-21 
Roonalt . . . . . . . . 9-10 Charters Towers 
Alurgou . . . . . . 10-12 Laidley . . 25-20- 
Blackall . . . . . . 8-10 
Roma . . . . . . . . 1.5-16 At;Ct6r. 

Gayndalr . . 16-17 Bowen . . 1-2 - 
Ipstn-ielt . . . . . . 16-18 Royal National 6-11 
springsure . . . . . . 16-17 Crow's Nest . . 22-23 
lvalhrnrnbilla . . . . . . 22-23 Coorparoo -9-5. 
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PLATT: (f2.-BRITISH BREEns or LIVESTOCK-RED POLL Cow. 
Representing the type embodied in the aims of British Breeders . 

	

(Repro(luced from " Farming," an English pablication.) 
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PLATE 63.-BRITISH BREEDS OF LIVESTOCK-HEREFORD COW. 

Representing the type embodied in the aims of British Breeders . 

	

(Reproduced from "Farming" an English publication .) 



PLATE 64.-BRITISii BREEDS OF LIVESTOCP-LINCOLN RED Cow . 
Representing the type embodied in the aims of British breeders . 

	

(Reproduced from "Farming," an English publication.) 
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THE ANCIENT AND MODERN SHORTHORN. 
AN INTERESTING COMPARISON. 

Mr. J. L. Wilson, of Calliope, near Gladstone, has courteously Supplied us with 
the following figures giving comparative measurements of typical specimens of the 
ancient and modern Shorthorn. They were originally given to him by Mr . Dnthie 
Webster, of Collynie, probably the leading stud Shorthorn breeder of Scotland . 

The photo shows " King William," 173110, the present stock bull at Collynie . 
He is a red roan, calved 13th November, 1921, bred by Dnthie Webster, sire Balcairn 
White Eagle 153591 : dam Eliza Lass, by Masterstroke 126820 . 

	

King William was 
measured at Collynie in 1927, but his weight is unknown. 

	

His darn is the fine breeding 
red cow, ehitn of so many famous sire's . His breeding is well represented in \lessrs. 
Wilson and illcDoual's herd on Calliope, Qticensland. 

"Billy," 3151, light rotui, ealvcd 12th Jaimar.v, 1837, was bred by - Captain Barclay, 
sire 'Monarch 4195, thin Reel Eats . "Billy' weighed 25 cwt. when exhibited at the 
Highland Show in Aberdeen in Jt11v, 18-411, when the following rneastirements were 
made . 

It will lie noted how ularked leas been tla- i nprovement made as regards the 
highest price cuts of beef :- 

I)l 

If you like the "Journal," kindly bring it under the notice of 
your neighbours villo are not already subscribers. To farmers it is 
free and the annual charge of one shilling is merely to cover postage 
for the t«elve months . 

111111 
Billy . 

Ring 
Wi11Lim . 

1 . From crown of head to top of shoulder . . 
Ft . 
3 

In . 
tl 

Ft . 
2 

In . 
5 

2. From top of shoulder to a point in the back in a line between 
the book bones 

. 
:3 2 3 li 

3. From that point to tail head . . . . . . 1 11 1 8 
4. Total length from crown of head to tail la "ail . . . . 8 1 7 7 
5. Length of tail, exclusi\e of tuft . . . . . . 2 7 2 7 
6. Length of face from crown of head to point of nose . . 1 11 1 11 
7. From et point in a line between the eves to point of nose 1 _' 1 1 
8. Length of ear - . . . . . . . . . . . () 8 11 it 
9. Breadt h of head between the ears . . . . . . . . 1 1 1 2 

10. Breadth of face in a line across the eves . . . . I1 10 1 _' 
11 . Breadth across the hook bones . . . . . . . . _' 4 2 4 
12 . Breadth across the shoulders . . . . . . . . 1 4 1 4 
1 :3. Girth of muzzle . . . . . . . . . . 1 11 2 11 
14 . Girth of neck at onset of lead . . . . . . . . 4 0 4 1 
15 . Girth behind the shoulders . . . . . . . . . 8 4 8 8 
16. Height from ground to fore olhow . . . . . . . . 1 :3 1 2 
17 . From fore elbow to top of shoulder= . . . . . . :3 111 4 1 
18 . Height of back at hooks from ground . . . . . . 4 11 4 !1 
19 . Height of hind hoot. from ground . . . . . 1 8 1 7 
20. Depth froth hook bone to bottom of flank . . . . '? 5 2 9 
21 . Depth between bottom of brisket and fore lake . . 11 3 11 1 
22 . Distance between the two hind feet when standing . . 0 111 1 
23. Distance between the two fore feet -when stamlin,g . . 1 0 1 :3 
24 . Girth of bone below the knee . . . . . . . . 11 i) 11 10 
25 . Girth before the hooks . . . . . . 8 13 !1 1 
26 . Length from point of shoulder to hip . . :3 11 6 _' 
27 . Length of quarter diagonally from hook bone to hilt I ,onnt - 2 2 _' 6 
28 . Girth of shank , , . . . . . . - , . 1 10 _' 3 
29 . Girth of forearm 1 8 1 11 
30 . 

. , . . . . . , 
11,dgltt from ground to . bottotn of Rarnk . , - . - 2 3 :'. 3 

31 . From ground to bottom of dewlap . . , . . . 1 6 1 1 



Photo . b y courtesy of Mr . J. I. Wilson, Calliope .] 
P.LA'I .'E 65.-STUD SIiOLThLO'ILN -L3ITI ;I . "KING WILLIAIL" (173110), BRED AND OIVNED BI' ~DUTHIE WEBSTER, COLLYNIE, SCOTLAND . 
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PLATt7 66.-How To " fITI)(U? 

	

DAray Cow. 

	

(Reproduced from "1?ariuuv� " an English publication.) 
The above is an illnstration of the points of an ideal dairy cow. 

	

As no chtiir;' cow ever reaches the ideal it would be absurd 
to suggest that this cow is ideal, but slro is not very far off. 

	

She is °°\lillantae \layflowor," the Ayrshire cow which gave 79 -4 111. 
of milk per clay and won the Cold Medal at the Dairy Show, 1920, and gained further successes this year, 

It is difficult to explain the various points verbally alone, and it is only" with the help of a diagram such as tlris that they 
can really be made clear. Such expressions as "well-sprung ribs' have little, meaning without ,r, picture before one, . Wo hope, 
therefore, that our diagrain will lro a help to our readers in obtaining a more exact idea of the, points of the ideal dairy co\v . 
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Seedling Stocks . 

PLANT PROPAGATION. 
By GEORGE WILLIt1\IS, Director of :1?ruit Culture. 

Among cultivated plants, more particularly those prized for their fruit or 
flowers, other means than raising froin seeds are employed so that ill exact counter-
part of the parent may he reproduced . Various methods are employed-layering, 
cuttings, divisions, but principally budding and grafting . The general tendency 
:unougst plants which have been improved by cultivation aucl selection, particularly 
with 1iardwooded varieties, is reversion towards the original, but by adopting the 
usual available means improved features cam be definitely perpetuated. This is 
I,articularly applicable to fruit trees, some of which produce a very limited uuniher 
of seeds, whilst others are entirely seedless . 

Among flowering ldauts the rose takes precedence, :turf it is intariably found that 
amongst the few new varieties catalogued each year that but a werw small percentage 
shoe- the least improvement on those previously existing, while the majority aro 
inferior . 

STOCKS . 
ill 'raising :i . supply of worked plants, tlne propag'atiou of stocks is the first 

consideration . As applied to fruit trees, these are almost irivariahly raised front 
seeds of hardy kinds of tine particular variety required . Exeeptious are noted ill 
grape vices atnd apples, though, so far as this State is coueerned, it should also Ile 
rigidly applied to the latter . With roses, cuttings of various rampant growers which 
strike readily are utilised, attention being given almost entirely to a variety 
erroneously enllcd llauetti . 

The selection of stocks and their influence upon the graft m. laud grotvtlt offers 
an cxtctusive field for investigation. The influence of smelt growth upon the stock 
is all importairt aspect whielt leas received very little consideration . It is also 
recognised that the influences of different soils affect very materially the development 
of trees and ]puts, and that better results may be obtained ill particular soils by 
trees worked upon particular stocks suited to the immediate local conditions . Stocks 
for citrus trees has been a contentious subject for many years, various advocates 
favotu-ing orange seedlings for orange and maudaria . others preferring rougln lemon, 
sour orange, or slnatbloek, cacti advocate basing his opinion on experieuce,outitting, 
through lack of opportunity or the faculty of ol :servation, to riot( results oil different 
soils :ilid under varied conditimis . 'Plc' analogy of cells between stock :rntd scion is 
the basis upon which successful lmoldittg or ;;raftin;; is effected trntd a pcrrnanent 
union assured. The apple :Ill([ lwar unay coalesce for :t tittle, but as the union is 
imperfect the graft twill succumb within a short time . The pear on a quiuce stock 
will make further headway, but a. very stunted tree will result, and usually amongst 
ligneous trees the diameter of the stock eventually lunch exceeds that of the graft, 
an order which (-,ill be reversed by working a vigorous grower upon a weak stock. 
A lemon oil a- seedling thorn}- mandarin affords a typical specimen ; the clierrimoyer 
on sweet sop may also be cited. A dwarf peach worked on a commotr seedling affords 
the most striking influence of the scion upon the stock. The bull makes little more 
headway ill itncdies than 'would be ill feet if a_ ltud from ill ordinary type of peach 
had liceu substituted. lfluch has been writtcu of hurl selection ; tine occasion for 
which is obvious and the selection is a simple matter, but discrimination ill stock 
selection has received little attention, though much is ~warranted . 

Ill raising seedling stocks for fruit trees the first consideration is that seeds 
should )m selected from matured fruit produced on hardy and reasonably vigorous trees, 
free front indications of disease arnd, in the case. of cvcrfrcens, phutted ill seed-beds 
as early after taking front the fruit as ( , :tit he managed. The resultant plauts 
should be allowed upwards of twelve months ill which to develop before planting ill 
nursery rows . With stone fruits the seeds should be buried ill slightly moist saucl 
until the following spring, when they may be either planted direct ill nursery rows 
or ill a seed-bed and allowed to make a season's growth . Seeds of the custard 
apple are usually kept dry until spring and then planted ; from the better quality 
fruits a high percentage of seeds are infertile . Tit growing cuttings for rose stocks 
hard ~wooed is selected, and with a little shading during midsrunincr cuttings may be 
struck at any period of the year, provided the wood is sufficiently liardcucd. Tit(,, 
selected canes are cut into lcugths of about 12 iueltes, the lower leaves (if present) 
and thorns being removed by drawing, througli the hand containing a piece of eoarsc 
hessiau or other suitable material ; all buds (or eyes) with tit(' exception of two or 
three at the top of the cutting are tltcu cut dean out from their bases. If Buds are 
completely removed no suckers will follow, but where partially removed growth will 
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sooner or later make its appearance . The cuttings are then planted in position 
where to be budded, or very closely ill a small bed to be transplanted after having 
made a. groivth into such a. position . 

	

The depth to which the ease of cuttings would 
be inserted in the soil would average 5 to 6 :inches. 

	

The advantage ill transplanting 
stocks after having become rooted is that their bases can be placed much nearer 
the surface, and the object in removing buds to tivithin a short distance of their tops 
is that a clear stern is available for budding operation. 

Budding. 
Grafting is now seldoin practised, ,mil to file average propagator budding will 

meet all requirements . Several important features must be considered in connection 
with this operation, the principal being that the stock is vigorous and both it and the 
budwood are in a. suitable stage ; generally the younger the stock, within reasonable 
limits, the less chance of failure. As trees become older their bark thickens and 
their growth is made at seasonable intervals, whilst in earlier stages growth is fairly 
regular. On this account, deciduous trees offer the widest facilities, the growt1r 
being practically constant throughout the 'cvariner months, and budding may be 
performed throughout the surnnner without fear of failure. Citrus stocks may be 
treated in early spring or autumn (for various reasons the latter is usually selected 
by nurserymen) . lliclsrtrninrer budding is also practised when weather conditions 
and growth are favourable . Roses may be budded at almost any time, though the 
lie; t of rnidsrmrnrer is often responsible for failures. Buds inserted just prior to or 
during the early ascent of sap have, if evenly cut and properly placed and fastened, 
every chance of success. During its ascent the sap traverses beneath the bark, 
depositing additions to the earnbiurn layer, and it is only whilst this is in progress 
than an increase of the diameter of the plant is being effected . In its descent the 
sap Vows through the previous layer (sap wood) converting this into hard wood, 
and, though the bark ma.y be most readily detached from its base, there is no 
possibility of a union being effect(,([ during this process. The sap must be either 
down or in the early stages of rising . If superficial observation is insufficient, the 
actual position may be disclosed by raising a piece of bark and noting whether the 
exposed wood shows a decided green tinge ; if a yellow tinge is disclosed it may be 
assumed that the time is not opportune. 

	

This applies not only to nursery plants but 
also to trees which have been headed back in the orchard for reworking. 

Selection of Budwood. 
The selection of budwood ill deciduous trees is confined to the current year's 

growth, and will be gauged partly by the size of the stocks but mainly upon 
condition or stage of development. The bases only o£ suitable shoots can be used, 
and on no account should the softer parts extending towards terminals be used . 
The question of inserting the bud as cut from the stock or first removing the thin 
layer of wood cut with it may be a. debatable one, but with deciduous trees as 
generally understood the renloval of the wood layer is considered advisable, using 
what is known as a bark bud. In selecting budwood for citrus, the terminal growth 
is invariably omitted. Successive growths are determinable for some time by their 
markings, a. joint apparently existing where each terminated . 

	

Soft, ill-formed shoots 
are discarded. Good, sound wood with prominent buds (in some varieties the 
prominence is less noticeable than in others) o£ the right size is selected . The 
diameter of the 'bud sticks may vary from three-sixteenths to a-quarter of an inch 
or even more, according to the variety and also the size of the stocks . 

Budding Roses. 
In budding roses, if fairly hard wood is used there is no occasion to remove 

the wood, but in some varieties it is almost indispensable to use half-matured shoots 
which have flowered (those with soft terminals are generally unsatisfactory), when 
the bark bud is much preferable. With citrus the removal from the cut bud of its 
layer of wood is rarely possible and in effect distinctly disadvantageous. In using 
wood buds, the occasion for maintaining a particularly keen edge on the knife blade 
is more pronounced . A, thin blade of the best steel should be specially kept for the 
purpose. The average budding knife is almost superfluous. The material is seldom 
of the highest quality, and the blade, particularly ill the hands of an amateur, too 
wide to ensure the necessary curve effected in starting and finishing the cut. The 
bud should be completely removed with one drawn cut, the heel of the knife being 
held at ill angle of upwards of 45 degrees towards the operator . A highly tempered 
blade 2 inches or slightly less in length by I, inch in width, thinly ground and finislied 
on a fine oilstone, will reasonably meet requirements on ordinary stock. For heavy 
stocks the reverse end of a budding knife is useful in dislodging the bark and 
assisting in the insertion of the bud. A detached bone substitute can readily be 
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made if require([. Where a large number of stocks are to be handled, the addition 
of an extra knife is an encumbrance, but its use for iueising the ]),irk of the stock, 
which earries scna,ll sand and earth particles, is recommended. 

The pressure of the thumb against the hud, the lower end of which is inserted 
by raising the link of the stock (which has previously been cut transversely and 
perpendicularly, forming a letter T) alternately on either side by pressure of the 
knife blade without its being in actual contact with the eancbiunc, is generally 
sufficient to allow its being forced into position . Where a bark bud is used, it is 
customary to allow that part from about a-quarter to one-third of an inch above the 
"eye" to protrude and this cut off evenly at the transverse section of the T. Where 
a, wood bud is used, it must be pushed well down until its upper extre:uity just reaches 
the actual position of the cross cut and not allowed to protrude . Tying is most. 
satisfactorily nmua1cd with slightly damp rafia, cocnucciwing from the base of the 
inserted bud an([ working ulcw :irds, so that no air cavities are allowed to remain . 
Under a dry atmosphere in warm weather some a(h antage is derived from waxing 
over tlco tie completely with Heated pa,rawax . The tie is removed ill from two to 
two :in([ a-half weeks, by which time a junction is effected . The l:e :o1ing back of the 
stock should be effected when it is in a dormant stage ; atteiuliting it (hiring) a 
growing period will generally result in destroying the plants . 

LEGISLATION REGULATING THE SALE OF SEEDS FOR 
PLANTING OR SOWING. 

By 11' . F. COLEMAN, Officer in Charge, Seeds, Stock, F'eod, :ill([ T'ertiliser 
Investigation I;tanclc, 

Definition of Vendor . 
A vendor under the Pure Seeds Acts is guy person who selis or offers of exposes 

for sale or contracts or agrees to sell or deliver any seeds. 

Invoice to be Given by Vendor. 
The Aets require that on the sale of any such seed of not less tl:an Is. in value, 

the vendor shall at the time of the sale give to the buyer, or, if the buyer is not 
present at the time of sale, forward to him ,^,n invoice containing flu statements 
required by the Acts . 

Tlie wording of the invoice should be to the following> effect :- 
"The seeds mentioned in this invoice are for planting or vowing . 

	

IS, nel, 
seeds are of the kind or hinds specified, acid cout :iin oo greater proportion or 
account of foreign ingredients dean is prescribed with respect to such seeds." 

Seeds Sold in Made-up Packets to have Year of Growing Marked, 
In the case of seeds in pictorial or other made-up packets, the year in which 

such seeds were grown must be clearly and indelibly marked upon the outside of each 
packet . 

Definition of Foreign Ingredients. 

"Foreign ingredients" sliall include inert matter, seeds of weeds, and seeds of 
any kind other than the seeds in question ; or (lead, diseased, insect infested, non-
germinable, or lui,rd seeds. 

"Inert inatter "-Broken seeds less in size than one-half of a complete seed ; 
or chaff, dust, stones, or any material other than seeds. 

"llard seeds"-Any seeds whose seed coats are so impervious to water as to 
delay- germination. 

Prohibited Seeds. 

The following seeds are totally prohibited :-Seeds of Cgcscuta spp. (Dodder), 
Datura spp. (Thorn Apple), Ricinus coMIM(nis (Castor Oil plant), and diseased or 
insect infested seeds. 

The Amount of Foreign Ingredients Allowed. 
The amount of foreign ingredients allowed in tile various kinds of seeds 

out in the Regulations, a. copy of which can be obtained on application 
Department of Agriculture, Brisbane . 

17 

are set 
to the 
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Efficient Seed-cleaning Machinery. 

The Wgilatioue do not apply to- 

Seeds sold by the actual grower direct to any vendor in possession of one or 
snore efficient clc,ioing machines, for the purpose of the seeds being cleaned and 
graded before being offered for hale as Feed for sowing. 

Samples from Bulk in Sender's Possession . 
Tlie Regulations provide for tlic emnuhwtion of samples it the Seed Laboratory, 

Brisbane, the cost teeing file noudmil one of `3s . lid . for each Certificate of Analysis . 
When sending stic)t samples, it is of tbc utmost iiaportatice tli it they be drawn by 
the sender from seeds in his w-tual possession, care being taken to make tlieni truly 
representative of the bulk. The weiglit of each sample and marking should be as 
hereunder set out:- 

Weight of Samples. 

Barley,. Beans, Cowpeas, Maize, Oats, Peas, Rice, Rye, Tares, Wheat . , 
Canary, French Millet, Japanese Millet, Linseed, Lucerne, Prairie (crass, 

S'elaria Italica (Foxtail Millet), Sorghum Sudanense (Sudan Grass), 
Sorghum, White Panicum 

Couch, Paspahim, Rhodes 

	

, 

	

. 

	

. . 
Beet, Cabbage, Carrot, Onion, . Parsnip,~ Radish, Tomato, Turnip, and 

Vegetable Seeds of like size 
Vegetable Seeds in Made-up Packets. 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 
Agricultural and Vegetable Seeds other than those indicated above 

	

. . 

Fee of 2s . 6d . 

Certificates, 

Complaints . 

PRESCRIBED lVLMiri or SAMPLES . 

Kiwi of Seed . 

Examine Goods on the Day of Delivery . 

Weight 
Re d u i red . 

S oz . 
4 oz . 

2 oz . 
'- oz. 

3 packets. 
2 oz . 

In the case of seeds confiioirig weed seeds or other foreign ,ingredients, double 
file weight above mentioned slimild be seat . 

Marking of Samples. 
All saiuliles must be plainly wiitten on iii iidt, giving the. following particulars :-

(1) bind of seed ; 
(2) Quantity the sani'ple represents ; 
(3) yhirks on bags or growers' name ; 
(4) \Tame and address of sender . 

Each sample, witli a covering letter cnelosiag the prescribed fee of 2s . Gd ., 
should be addressed to the Under Seeretaiy, Departnrcnt of Agrieliltine, Brisbane. 

Unless the sender is careful to forward a truly representative sample, the certifi-
cate is valueless. Under no circnmsttiiices is it a guarantee by the Department of 
Agricultttrc as to the milk, but a statement as to the condition of the sample at the 
iinie when such sample was examined . 

In case of any complaint regarding purity or germination the buyer should at 
once send a sample of flu, seed together with the naive and address of the person 
from whom the goods were porelrised, together with a covering letter to the 
I)epartaient advising of the despatch of the ,:tniple . 

ft cannot be too widely known that the Seed Laboratory .tt Brisbane examines, 
free of charge, all samples representing seeds that farmers have pureliased for their 
own sowing . Botli boyers and sellers are urged to examine all goods on the day of 
delivery, and when in doubt regarding any seeds, fertilisers, pest destroyers, or stock 
foods, to write at once to the I)epartn;ent of Agriculture, Brisbane, in order that the 
niatter may be at once investip;ated . 
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HOUSING THE PIG. 
T . :I . SIIELTON, H.D.A ., Instructor in Pig Raising . 

To be attractive ;tit(] profitable, pig raising iunst be carried out on correct lines 
b-y people who :ire interested and eflicient at their lop, ;tnd who are prepared to pro-
vide a utaxinrlnu of comfort for the animals they- keel, and in this amt other directions 
aini at keeling costs of production clown to a minimum at all seasons of the year. 

Climati^ conditions in this State, even if thcv are at times sotucw- hat unreliable 
;tit([ annoying, certainlY favour the open-air svsteni of stock raising sm-li as is and 
has been advocated liY its in our educational propaganda among those of the farming 
community engaged in this In-auch of agriculture . The opettair system of pig 
keeping is, hoWeVel, onlY profitable provided sufficicut an,l snit ablehaddock and 
l,eu aeconimodation be arraugel for, so that while having plenty- of fresh air and 
sunshine, the pigs may also have ample exercise, clean, fresh succulent pasture, and 
a. liberal water supply . 

There is no rca ":ou why" the pig. -sty lnuldings should be of an expensive or 
elaborate nature, though the more convenient and substantial they are the better 
it will be and the longer tbeY will last. 

It is far more profitable to spend iuoneY on I,ig f , acing and the provision of 
suitable gracing areas (pig paddocks) than it is to speml it on elaborate sties (in 
the absence of potddoclis), and it is far wiser to spend money in an endeavour to 
keep the pigs out in the open as much as is possible (consistent with keeping theiu 
warm, dry, well feel, ;,nil comfortable), than it is to attempt to cool, them up, ii, 
small, poky, ill-lighted pens, even if these are substantial well-built structures . 

The pig is, by nature, :t grazing animal, his natural habitat is in the forest 
adjacent to areas of smimp,y, well-grassed conutrY mcr which he roamed and rooted 
by daY, returning at nightfall to tit(' hi=gher and drier forest country from which lu 
secnrcd that portion of his food sappily, consisting.,; of nuts, berries, fruits, and the 
lilie . To such an animal, life in a small, poky, ill-lighted, acid hadlY ventilated 
enclosure is by no means a natural existence, nor can it. b o expected that under 
such, conditions best results would ncerue from a money-making point of view ; 
Bruce, tile objective is, as f :tr as is possilde, to provide the pi=ss. with conditions 
:tl)l)i.oacltiug his natural habitat whilst still boil l ., dontesticatiot and subject to 
control . 

After all, we keel, Ink=s only for the purpose of profit utakiugi anything, there-
fore, that will tend to enhance the moots and make the business a more payable 
one is certainly worthy of consideration . 

The writer has dis:-ussed these matters with farmers in many- parts of Australia, 
and has written articles on the subject matter on inany occasions, and is constantly 
stressing the necessity of the provision of suitable accommodation . 

We have, of course, ,net mane farmers whose finances would not allow of tilt, 
provision of other than very limited accommodation for their pigs, lint where good, 
rocnuy pig paddocks :cud sties have been possible and lia.ve been arranged for, sntis 
factory results have been reported ; nor have we yet "act the fainter who has spent 
money in this direction who would go back to the chrys when his hit=s were closely 
coufiued in a limited area :lit([ had not the benefit of grazing and succulent herbage . 
The supply of mineral matters obtainable where pigs roam over succule :~.t pastures 
(and wlnicll should he Supplied if the pigs are penned ill)) and the increased benefits 
resultant from exercise in the sunshine, all favour this health and well-being of the 
animal, aneI enable pint to bunt 111) portion of leis living in a 1,crfcotly natural way . 
()t course, it annst not he forgotten tlmt exerciso :and sunshine in this :thscucc of 
sullicicut nutritious food :tied good drinliiitg waiter would not tend to pest results, 
nor is there any - great advmitage in turning stock out oil to Im.re, liongry ridges 
and forestY coimti-Y on which little other tlutn ltlally grass and l,racken ferns gtuw. 

figs ])]last have good and nbundant supplies of food anel water if they : 11 - C t o 
prove as profitable as they oulltt to be . It is for this reason that pig-raising is 
scarcely a profitable undertaking away out in tine western country- where the sheep, 
fitrincr holds sway, or where cattle-rnisingr is the principal line of industry . 'rliis 
western eounti.y is natinally suited to sheet, and "attic, but is quite unsuited to 
the prig, hence pig-raising as an industry is usually confined to dniryiug aurl ,nixed 
farming districts, which, in most iustauees, are situated nearer to the coastal range 
and to the strips of eonntiy adjacent to the seaboard . 

\'o matter where it is attempted, prig raising must be carried out on correct 
lines, and in any system of pig farming, housing, and accommodation is a big 
and important item.* 
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The accommodation of pigs whilst on exhibition at agricultural shows and whilst 
in transit to and from these places is also an important matter ; while on their 
journeys to the pig sales or to the bacon factor`- or pork butcher's slaughtering 
establishment the pigs must be temporarily housed in convenient, clean, and roomy 
railway wagons or other velikles. 

While at the sales or while resting at the factories awaiting slaughter their 
accommodation is an item not to be overlooked, for unless they ;ire placed before 
the buyers or reach the slaughterman .iii, the bacon curer in the very best of 
condition, good results cannot be expected . 

Housing and accommodation, therefore, covers a vide range and includes not 
only pig pens and sties, but also suitable fencing, paddoeks, shelter sheds, &c . 

=Concrete Feeding Floors and Troughs. 

Visiting a large suburban piggery recently, the writer drew the attention of the 
owner to the necessity of conatrnetin,,, a , oiicrete feeding floor on whieli to feed 
the pigs that were not kept in sties and that were fed from troughs scattered here 
and there througAL the yards. 

	

It had rruned during the 'nnoroing of the visit, and the 
mud ivas ankle deep in the yard Adiere the pigs were about to be fed. 

	

As it happened 
it AN- as the midday feed (a sort of light srtud\vieh liuieheon), and consisted largely 
of green stuff, cabb t°e, cauliflower, ;And lcttncc leaves, carrot mill parsnip tops, a 
few potato peelings, &e . The faroicr simply walked abort the 'yard emptying the 
contents of the pig tin on the ground on top of at loast three ,inches of mud, and 
in the road scramble that followed as soon as the sows heard the dinner bell, there 
were soon no green stuffs to be seen ; who-At lead not been devoured had been trampled 
.in the iuud, and of course the hungry ones were ploughing their noses through the 
slush and slime in search of some reuiila,nts of the midday 1Anrc11 . 

To say that the system was filthy and disgusting did not seem to worry our 
friend, for he was content to let the sows take their chance ; if they survived they 
were "good lulls" ; if they failed to make good on the menu, well, they were simply 
thrown out as unprofitable, and soine other poor creature got the job. 

Now all this filth and stench eat) be avoided, and it is guaranteed that a concrete 
feeding floor will pay for itself in a mouth, and the pigs will benefit in a. hundred 
different ways . 

	

There is not only greater ;min in weight if the pigs feed on a floor 
where the food cannot be lost, ;And where aecmnulation of filth can easily be prevented, 
but there is less loss of good food, and a greater profit from that which is cousiuned. 
We must also consider sanitation if we expect our pigs to be healthy. Concrete 
floors are hard, easy to clean, and can be flushed or Bused over in a few minutes 
after use; a bucket of disinfectant sprayed or thrown across the floor will keep 
it clean for next feed . The labour of feeding and keeping the yards in order is also 
considerably reduced, and this is a proposition that must be faced. 

The size of the floor will, of course, depend on the number of pigs to be fed, 
hence no standard size can be recommended. In shape, the floor may be oblong or 
square . The latter is preferable . Make it big enough to acconnnodate abouE thirty 
sows or fewer than this if need be . Use a 1-2-3 or a 1-2-4 mixture in making tire 
concrete, and in thickness have the floor laid on a good solid foundation, allowing 
a clear 4 inches of concrete for the floor. The sides should be protected. and this 
is best done by excavating the soil for a depth of, say, 8 inches all round, :And about 
4 inches wide, and making a shallow foundation and protecting ,vall all round ; this 
might be levelled off on the surface or formed into a shallow half-round drain. 

	

The 
object of this outside wall is to prevent the pigs from rooting under the floor and 
heaving it up, as they are liable to if it is left unprotected. The floor should 
have a fall from the centre to the outside of, say, half an inch per foot. The 
gutter round the outside could be connected with a drain to carry away the xasliings 
and thus enable the whole to be kept clean. If the yards are large enough it is 
an advantage to fence the feeding :floor off; the food can then be scattered over 
the floor and be all ready for the pigs when the gate is opened, and the meal begins . 
These concrete feeding floors are a necessity on every pig farm, and their cost 
is a mere detail wlren compared with the advantages they offer. 

If you like the "Journal,' kindly bring it under the notice of 
your neighbours who are not already subscribers. To farmers it is 
free and the annual charge of one shilling is merely to cover postage 
for the twelve months . 
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The First Handling . 

THE CULT OF THE COLT. 
By "U 9 L.'", 

If you'll take it for granted the youngster is in the yard waiting to be caught,. 
and if vou'll also bear with me for a. minute or two, I'd like to deliver a little 
homily on the mental complex of equine psychology . 

You'll understand that all horses have an inherent fear of rnan. Up to tile age 
of about ten clays that fear doesn't manifest itself in any way at all. In fact, a 
youngster of that age would as soon follow :r moving mail as its mother, and with 
all the confidence in the world will approach him and nuzzle him . When tile fttla 
thing's brain begins to function then tile instinct handed clown by ten thousand 
tiunes teat thousmcd generations asserts itself and it looks oil man, if not as an enemy, 
:It least as something to be avoided. 

At that baby age, if the tiling is taken in band, it may be trained in tlm ways 
of roan ,in([ never learn fear of hint . But these ,youngsters wlcieh we are to lwudle 
haven't been reared in a- creclce or trained in :I, kindergarten . We're startii.g o'f 
scratch witli them . In fact, we're commeucim,, from several bits behind scratch. 
All those youngsters know of roan is the iullerent fear of him whielr is theirs, and 
their experience amounts to painful episodes associated with him. Ile it is who has 
inflicted the pain of the knife ousl the searing brand, and to Iiicu may be attributed 
tile unpleasant process of weaning. The colt's mind. is a virgin page on which we 
write his destim-, but as a preface to that volume there are a couple of pages linured 
with dark blots against us. 

Also, and I may be wrong in this, I lulve :in idea when breaking in that it's 
advisable to crala tile colt with NS uunny oxperieuces as you may possibly inflict upon 
him. When he's meeting new ideas his bi-:riu opens, as it Were, and it's receptive. 
It's then out to :assimilate new notions, all([ though . the impressions we write out that 
blank record may not be deep, they're indelildc. For inst :uwo, though the youngster 
may never he needed for tile, buggy, if You gnat a pair of wiukcrs on lriri :null drive 
kiln round shoring leis Inrakirlg process he'll never forget tlnnt experience . While 
lie's being trained is tile time to accustom lii!n to the whip, to :r water-hag round 
his neck, and to a dozen otlicr items. An impression formed while tile colds hrainr 
is absorluug experience lasts longer, making :I sleeper iml)ITSSion in less tiles, than 
tile same lessons repeated :I dozen times at later periods in leis life when he's .;cc 
and accustomed to a defrnitc routine of work . I have finished, even though I may 
have expressed myself imperfectly, and that is my belief . 

In the Round Yard. 
Our colt is waiting for as in the round ,yard, and we go to him. If we have a. 

good old breaking-in horse it nuay make our work easier . But though bmikiug-in 
horses may he plentiful, good old ones are so rare that we iuight as well dispense 
with the idea,. In any case, tlIonglr the bre:ikiug'-in horse will slioulder the youngster 
over and perluips llols1 him oil tile fence wliiie we lean over must handle him, the 
tiling has to be a,ccustoured to us on our own some time, and lie may as well begin 
liis Icssou now. 'flie only good h (, oil]([ ever see in. that traitor to his breed which is 
known as the breaking-in horse is tlia,t it gives confidence . It makes tile youngster 
feel that things :aren't too llmd when there's :motile' old stager iii tile yard with it, 
mid it feels :I greater reliance ,in([ less fearful of man. Tlmt, certainly, is a big 
thing, but it's not everything. Let's gird ill) our loins, sped flit " extra sweat which 
the old coacher would save us, knowing that. tile added work on the colt will bear its 
own interest anal complete a- better job. 

Roping-pole, lassoo, or will we catch lnim with :I stick, which ? 

	

We'll use a stick 
and then the lassoo. 

	

As the colt runs the circle of the round yard you'll stand in 
the middle of it, facing lniur all the time as lie swings round, :ills] gradually accustom 
bier to your presence . In your ]land you've :n light stick of the necessary length . 
The round yard, by the way, shoulit be 21. feet, in diameter. When the colt slackens 
his trotting round-,you're talking to trim the whole time, of course-you'll reaeln out 
with the stick and rest it lightly on Ilitn . It doesn't matter where-wither, Nick, 
rump, or arch of the neek . It's all the same . As soon as that stick touches lulu 
he's off for the lick of his life again, snorting madly and with perhaps an. excited 
plunge and a wild kick as lie starts . 

Steady, tile boy. Stensly, there, the old iuan . Whoa, tile boy, vv-is-o-a . It's 
right, old fellow, file etick isn't going to hurt ,you . See, mere, I'll run it right along 
your back, ill) along the crest of your Reek a. bit-that makes you prick your ears, 
ell'. and then let. it slide over your rump. 

	

Wlroa, the boy. 

	

Steady, the little beauty . 

"In "The Pastoral Review" for February . 



238 QU1;IJNSLAND AGRICULTURAL JOURNAL. 

	

[1 MAR., 1928 . 

In less than no time at all the colt is used to that stick 'playixig over him, and 
though he mightn't regard it as harmless, lie's got an idea that it doesn't bite 
without provocation. After a bit, and a very short bit at that, he'll stand still at 
one spot ill the yard while the stick advances to hiui . 

	

He'll shiver just :i trifle when 
it touches hint, :u,d perhaps he'll make its though to bound. But lie gets used to it, 
and then he'll permit the thing to rub hint all over . By the way, you'll notice, 
particularly if you've a youngster with any character, tliat it will select one spot 
in the yard where it prefers to suffer advances more than at any other place, and 
if a man's the brains of a ))lack ant he'll take advantage of that knowledge and only 
attempt to catch the colt there. It saves tittle, labour, and possible injury to the 
youngster. 

The Laying on of Hands. 

After you've reached the stage of being very fautiliau' will, the stick, and when 
the colt has advanced in his education almost to the extent of ignoring it, is tile, 
time to think of the laying on of hands. Some people, and so,ue very good breakers 
at that, too, work along the stick li :md over hand, getting nearer and nearer, till they 
ruay rule the colt with their hands. It seems a good idea, anti it has the advoiitage of 
not breaking flown the little confidence 'which you've ;ilready built io fit( , animal 
since it cattle to the ,yard. But 1 never did f;nicy that idea . You sec, it's possible to 
teach the thing very bail iuanuers in that way. And of all ba(l manners ill a horse 
which I detest, 1 especially abhor tlmt of a horse which hulls away just as I'm 
about to slip the 'bridle oil him . 

	

See? 

	

lVe'll use the rope on this fellow . 

	

'Chat might 
startle liini a bit when first it sneaks round, his neck, but he'll get used to it ill less 
than no time . 

	

Anyway, apart from everything else, this colt leas to Ic :irn that there's 
a heap of wonderful experiences coming to him, and one more in ii multitude doesn't 
matter much . 

We sling the loop of the l:issoo over the colt's head and encircle his neck . If 
we miss our throw a couple of times it really doesn't matter . Of course, tine :Ill like 
to do clean work and c:tpture our objective first tittle. But we're not all perfect. 
If we do achieve our lairpose, it's so much fit(, better, and if we don't, the mere fact 
o'F the rope sliding over hitu and round Ilini helps to add to the colt's education. 
Then, with that rope in our hands, when we stake our friendly apliroaehcs we've 
something which will :did its to make the colt face towards its and pay attention. 

Let tile digress a u,onleat, will you, :,nil point out that fit(' huiaao Hand, :uid 
specially the palm of it, is a wonderful bit of work from a telepathic point of view? 
With it a plan may convey messages ill an abstract way, rued certainly, though the 
colt hasn't the least doubt about a man's presenco ill the yard with lihu, -whet, that 
matt first lays the palm (if his li:md on flint colt's shoulder or neck in a caressing 
touch, tlieo (toes the colt realise positively it ma'o is there and) what his intentions 
are. While the man is rubbing -with the hack of his hand the colt will suffer that 
attention, but as soon its the full palm embraces ltim lie's off. That's where the 
rope comes to our assistaiwe . We sttig hini round will, a rim, make him face us, 
aitd with our hand extended while we croon lovingly to him Ave come: again. Almost 
fearfully the youngster extends his nostrils axtd, sniffing mightily, tastes of tile 
aroma of tluit hand advanced in friendship . 

When He Smells . 
tiVlien lie smells it lie may do out of several things . Timidly, sliiveriug with 

apprehension, lie may suffer our further aliproach. This fellow we take gently, 
treading gingerly rm(l cousolidatitig every inch of our advance before going further, 
aucl with all that in it, is we try to make that colt know our intentions :Ire friendly 
and that, really, there's no recd to be afraid . Another joker might take one sniff, 
procla,itn will, a loud snort that the odour is distasteful to hini, and swing away. 
This _Fellow Ave snap to face us a9,ain, and by the familiarity of custom do we over-
come his fears. Aitotlier clear tittle thing may smell once tentatively, twice with 
confidence, and then she xrtay coitnneace to play with the outstretchedl hand by 
nibbling at it -with leer lips . Look, I tell you, when you inert, a filly of that sort, 
then . (toes your heart respond to her, a great feeling of gladness xnixeil with pride 
wells up inside you, and verily you bclicve that life's worth living . And lastly we 
come to the fellow who tikes one sniff, lops liia cars, rolls the whites of his eyes, 
and--Wliiff! Bang! Both front feet smite the ground -with mighty thuds in :lit 
attctttpt to strike the Hail of the master . Steady a second, now. That ani,nosity 
is prompted by fear more than by anything else . 

	

We've got to lisp tact in unli ilited 
quantities with this fellow else ---e ruin him. Once -we'll allow hint to strike at the 
outstretched hand without taking too much notice of it-that is, always provided lip 
doesn't follow it up with 'renter violence attempted. We'll tolerate a secotul snuick 
at its, and if he floes it a third tittle -we'll let liim know -who's boss . 
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Moral Suasion a Winner Every Time . 
After a third shot at its, and with an unabated violence showing in his inethods, 

is the time when we have to rise to the occasion . Moral suasion's a, winner every 
time-it carries further than a stick, and the effect isn't so disastrous . This is tlic" 
time when we have to carry the white man's prestige, and wlien we rise in our )night 
and quell insubordination by will alone. Almost you'll feel yourself swelling physically 
as the power of your will expands and encompasses the colt, and almost you feel 
n monarch among men as that dumb brute beast of the field wilts before you and 
acknowledges your superiority. 

	

Your crooning lullaby takes a ringing note of passion, 
your soothing words are a torrent of blasphemy, :n)d you snap that colt to his 
bearings with a run. If you're man enough to (to it, then get to it, and if you 
haven't the stuff inside you the best thing is to vacate the throne you should never 
have occupied and leave the round yard. 

Once the colt is accustomed to your handling, the rest is easy. 

	

Tile first touch is 
the only difficult on(,. After that you keel) advancing your approaclies till you're 
handling the tl)ing all over and where you will, an([ lie's yours in readiness for 
further education. 

His Excellency tlic Governor, with the advice of the Executive Council, and in 
pursuance of the provisions of "The Reflidotio)i of Suflar C()ie Prices Acts, 
1-915 to 7922," cloth, 1)y this notice, appoint tlio follwviug persons as representatives 
of the owner or owners of the inill, and is representatives of the canegrowers, to be 
Members of the respective Boards hereinafter specified, and lins been pleased to 
appoint the person so designated as Chairman thereof, respectively :- 

0,111 - Crrek. 
1Afillowners' R I , rryentatives-

P. 11 . MeL, m and 
C. Sinioiis~ u 

Canegrowers' Representatives-
11. W:allace and 
J. J. Compton 

Chairman- 
C. B. Buxton. 

Claalders . 
Millowners' Representatives-

C. R. 11etcher and 
R. C. Mc73uroey 

Canegrowers' Representati\ es-
J. Win. Clavton and 
J. Broadhurst 

Chairman- 
1-1 . B. Carney. 

Fcviryn e o d. 
.Nfillowners' Representatives-
W. G. 13 . Goodebild and 
C. _-1 . N. Young 

Canegrmvers' Representatives-
E . G. C. Eardley and 
1' . J. Wheeler 

Cliairiii,in- 
C. 1) . O'Brien. 

Farlei,gh. 
Millowners' Representatives-

6 .f T. Mullierin and 
A. McKinnon 

Caiiegrowers' Representatives-
H. C. J. Hansen and 
J. McTntyre 

chairman-
M. Gallagher. 

CANE PRICES BOARDS. 
Delrirtmeut of Agrienlture and Stock, 

Brisbane, loth February, 1928 . 

Hambledon. 
lllillowners' Represeritatives-

J. G . L. Gillett and 
L. M. Smith 

Canegrowers' Represciitatices-
E. A. Athe'rton and 
E . C. P. Curlewis 

Chairman- 
A. 11 . O'Kelly. 

1)avicta . 
Mi,llowners' Representatives-

It . B. Burstall and 
J. L. Mullius 

(."anegrowers' Representatives-
H. E. Hecht and 
P. Haves 

Chairman- 
R. A. Tait. 

Ma)-yboi~ouglii . 
P.lillowners' Representatives-

E. Kinne and 
T . E. Bracldock 

Cancgrowers' Representatives-
P. P. Bertram and 
L. R. Doss 

Chairman- 
Al . J. Bracewell. 

ll2illaquiu . 
bTillowners' Representatives-

G. 5. 1\ oore and 
E. P. W.yllie 

Canegrowers' Representatives-
G-. Tesch and 
T. Scotney 

Chairman- 
C. D . O'Brien. 
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CANE PRICES 
Moretou. 

Millowners' Representatives-
W. M. Whalley and 
G. Greathead 

Canegrowers' -Representatives-
A. E. Williains and 
D . McDonald 

Chairman- 
S. L. Stormonth. 

Mount Bauple . 
Millowners' Representatives-

T. Bea,ttie and 
J. C. Flanagan 

Canegrowers' Represeirtati\-as-
P. B. Seougall and 
A. Wm. Ale'sser 

Chairman- 
M. J. Braeewell. 

,1Louril ya)t . 
Millowners' Representatives-

L. J. Puffy and 
11 . G. Selby 

Canegrowers' Representatives-
G. F. Hudson and 
J. B. Valmadre 

Chairman- 
A. E. Aitlcin . 

North Eton . 
Alillowncrs' 'Representatives-

G. Johnson and 
S. H. S(_'ougall 

Canegrowers' Represenl,ati\-es-
G. N. Laws and 
C. H. C. Ross 

Chairman- 
C. B. Buxton . 

Pioneer. 
Millowners' Representatives-
W. B. Whitson and 
B. C. J. Martin 

Canegrowers' P,epresentatives-
J . McB. Walker and 
Wm. B. Smith 

Chairman- 
R. A. Ta,it. 

Plate Creel�. 
Millowners' Rep),-esentatives-

Alex . 1m1e's and 
D. Greethann 

Canegrowers' Representati~-es-
A. 1. Mellardie and 
it . E. Turner 

Chairman- 
1V1 . Gallagher. 

Pleystowe. 
Millowners' Representatives-

A. A. Cools and 
P. P. Smith 

Canegrowers' Representative,,-
M. W. R. Bowman :aid 
C. McKinley 

Chairman- 
M. Gallagher. 

BOARDS-continual . 

Proserpine . 
Millowners' Representatives-
M. R. Gibson and 
C. C. Dodd 

Canegrowers' Representatives-
11 . L. Hall and 
R, . J. Ruge 

Chairman- 
C. A. K. Morrison . 

Quuaba . 
l-lillowners' Representatives-

G. S. Moore and 
W. A. Shield 

Canegrowers' Representatives-
A. J. Christensen and 
C. Mittelheuser 

Chairman- 
C. D. O'Brien. 

Racecourse . 
Millowners' Representatives-

J. M. Gibson and 
A. S. Hamilton 

C.`menrowers' Representatives-
T. J. A. Whitcomb and 
A. Turner 

Chairman- 
C. B. Buxton . 

.Millowners' Representatives-
F. Gillan and 
F. II . Gilmore 

Canegrowers' Representatives---
G. 1+` . Hudson and 
13 . J. Wright 

Chairman- 
A. E. Aitkin . 

South Johnstoue. 

Tally. 
F,lillownevs' Representatives-

J. J. Cran and 
G. R. Blair 

Canegrowers' Representatives-
G. F . Hudson and 
J. A. Winter 

Chairrmuz-- 
A E. Aitken. 

Victoria . 

l'lillowners' Representatives-
I,' . Irving and 
J. R. Kerr 

Canegrowers' Representatives-
1-1 . E. Hollins and 
G. G. Venables 

Chairman- 
J. A. Murray . 

D. A. GLEDSON. 
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Palms . 
7vQUrr,~r (1Vliriam Vale)- 

Cnscoers ro eorrespondenFs. 
BOTANY. 

The followitc.g replies have bceii selected from tlta ootca ; -d mail of the Gorcruuzeztt 
Botanist, Mr. C. T . I1'hite, F.L .S . :- 

Palms widely chosen for weuorial rwenuc purposes ill Qtwe'oshtt:d acc-
Coeos plumosa.. (locos Palm . 
1'hwltix emtal^ictrsis . Canary I'lio'oix . 
ll'osluhtgtonia filifera . Cotton Palm . 

Sensitive Plant." 

None of these are very fastidious as reo' : ;rtls .-oil colnlitions, and ii 
trees such as the \Vccping Fig, Be:in Tree, ale ., do well, you should have 
no difieultp lvitlt the p,tlnts . The second one on the list does well on sand-
stone Country . 

\V .R.P . (ltinisfail, N.Q,.)- 
Yotrr specimen is Mimosa plulico . of the family Legumiuusw, atol closely allied 

to fill , \V :tttles . It is widely di":triloted over the tropical parts of the 
world, ;roil is regarded as somewhat :t lust ill cultivation . l u spite of its 
prickly nature, however, it has considornhlc Value ns a tropirnl fodder, aaii 
is often tolerated on this accotu ;t . 

Nut Grass-Pennywort. 
R . RICH . (Toowoontba)=1Tfc specinneus grovel to be- 

(1) Cylwras rotattdets or Common Nut (;mss . This is one of the worst rvcels 
of cultivation Ave have ill Quecnslaud, though ill gardens it may be kept ill 
check Ity const :uit forking out or by constantly working the ground with 
a push hoe and preventing the young shoots from appearing above ground . 
This eventually exhausts the underground tubers . 

(2) A very snnall specimen consisting of a few leaves ortlv, but Aye take it to be 
Hgldrocotyie astatico, ;t species of Peuuywort. This plaut is a coiutuou 
weed of clamp places ;iml g ;tudens, though ill G,,-et seasous such as at present 
it ma'' spread further ill cultivation . It is not a particularly aggressive 
weed, and should he Basil}- kept ill check . 

Crowsfoot Grass . 

Wlccn sending specimens for ideutificatiolr, largo sly%~ciiiwus than those 
you sent would he hotter . For ilist ;tlwc, ill the sevon(l specinwr. a piece of 
the stem should have heeit .;eat showing the' leaf athwliownt . 

AI.J .C . (Burranclowan, via liiugaroy)- 
Your s1weinten is Eleusi-cte indica or Crowsfoot Grass, a grass more or less 

of 1111 auumml nature often Coming ill) very thickly after the sununur rains . 
It is ;t grass with a }vide distribution outside of Ailstrali ;t and is mostly 
found here in eulti ,,atiou lctddocks, ammo. cow vanls, or iu fact anywhere 
where the ground Ims been distnrbetl . Like 'Sudan gleans :lull some of the 
sorgltuuts, it eoutairns ill its more stwculent stages prussic-acid yirl~lin^ 
glucosi , te, hot we :arc nicer lw :;M of it rausiu~,, 'ie :itlis ill stock 
Queensdo ud . 

An Introduced Weed (Roubieva multifida) . 
I\~c~uipLU (W:trwiek)- 

Vour specimen has been icleritified as Roul,evia iitullifida, :,t uati\c of the warnner 
parks of both North :iud South Americ ;i . It is not reg;n:ded as ;t lrid weed 
ill those countries, though ill the United 'States such as ill lower California . 
it scc'tos to occur moAly as a weed oil railway lines ;uul so forth . This 
is the first record of the plant ill Queenshtmt and apparently ill Australia . 
It belongs to the famil-: Cltenopodiacem which contains the ,Salt Bush, 
Fat Hen, and many ether plants. It is very similar to scone others of the 
family already ill Queensland and will probably become more or less 
of a pest . 



2 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

[1 MAR., 1928 . 

Ringbarking. 
E.R.W . (Inglewood,)- 

(1) There is nothing in the theory of the sap coming down on the outside of 
the bark . The conducting tissue of the wood transfers water and mineral 
solutions absorbed by the roots to the leaves ; on the other hand the 
conducting tissue of the' inner part of the bark transfers food material 
manufactured in the leaves to the roots or other parts of the tree which 
either consume it or store it up for future use. Ringbarking alone, though 
slower than ringbarking and sapping, should be as e'ffeetive, though in 
actual praetiee this does not seem the case . In, the latter case you cut 
through the conducting tissues of both the wood and the bark. 

(2) The fact of bark peeling freely from the trunk is a good indication 
of the tree being in full growth. and represents a good time for riiigbarking 
acid sapping. 

(3) The chief reason for adding soda. to the arsenica.l solution is to aid in 
dissolving the, arsenic. If caustic, soda is used the heat generate'L does 
away with the necessity of boiling. 

Scrub or Creek Cherry . 
IXQtnRER (Brisbaue)- 

Ymlr specimen is not Rhodomyrtus eaacmcarpa but Eugenaa australis, the 
Scrub Clierry or Creek Cherry, a small or medium-sized tree fairly common 
along creek banks in coastal Queensland . The fruit has a pleasant aeicl 
flavour and is not known to possess any poisonous character. It a-ml other 
species of Eugenia arc sometimes confused with Rhodomyrtus. 

Red Bloodwood-Fringe Lily. 
T .G.F . (Brisbane)- 

(1) Eucalyptus cony-mbosa, the Red Blood Wood . This tree is at the present 
blue bearing an alnutdanco of foevers and in its younger stages is very 
handsome . 

(2) I'Iayscmota.s tuberoses, the Fringe Lily. This plant is also commonly known 
,is the Fringe Violet, though it is really a member of the Lily family . 

Eucalyptus and Mosquitoes . 
L.F . (Pa,,, LTgi, British Solomon Islands)- 
The effectiveness of Eucalyptus in mosquito control is due largely to the 

abilit ;v of some of the species to grow in swampy land and gradually assist 
in drying it up, such as Eucalyhttcs -robusta, sometimes called the Swauip 
Mahogany. This species would probably do well in the Solomons . Other 
species that would probably do well with you are the Flooded Gum 
(E . saligua), the Qtwensland Blue Gum (L++' . teretlcontis) and the Citrou-
seented Gum (E . cih,iodora) . Seeds of all of these should be obtainable 
from Messrs . A. Murphy and Sons, Seedsmen, Woy Woy, New South 
Wales. This firm makes a specialty of Australian tree seeds. 

A Native Dodder . 
INQUIRER (Kiogaroy)- 
Vour specimen is Cuscula aaslrabm, az native Dodder that is parasitic on a 

number of native herbs and weeds, and is also found on cultivated crops. 

Carpet Grass. 
C.II.C . (Toowong)- 

)_'our specimen is Paspalum pla.tgeou'e,, the Carpet Grass. 

	

It has a, wide distri-
bution over the tropics of practically the whole world, and in Queensland 
is most abundant in the North, particularly on the coastal areas where it has 
some value both as a lawn grass and stock .food. It is less common in the 
South, thoug well established here a.ncl there. It spreads readily by both 
seeds anil riuiners . The only satisfactory method of eradication is to dig 
it out and plant a smothering, quick-growing grass like Blue Conch (Panicum 
didactyluon) in its place. If you can get a good swarth of Blue Couch 
established it should keep down the Carpet Grass. 
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The following replies have been. sclcch°d fl - mil the oataard mail Of the Ztrstrrwtor 
dat Pig Raising, Mr. E. J. Shelton, H.D ._l . :- 

Large Yorkshire. 
F.H.P . (Alilrnerran)- 

It is not possible to secure boars or sows of this breed in Queenslaud, though 
good-duality animals in either sex of the Middle (or Medium-sized) Fork, 
shire arc available. do far the Large pork h:,s not been introduced, and 
as iluaniutioe n-gulatioos at present prohibit the introduction of pig-,; 
from the Nootlierrt State, (tvliea-e there :tre several well-known breeders), 
you will have to be content to vitlier try the _\fiddle York or some' other breed. 
In any cake the doubt whether it woul ;l be wise to cross the Large Yorkshire 
and the'I'aurworth, for they are both larL,r breeds, and we are sure better 
results would accrue by crossing the -Middle York and the Tamworth or 
the Berkshire and the Taruworth, or even the Tantworth and Poland-China . 
'1'lrc cross '1'anttvorth and Gloucester Old Snot won second prize in tire 
Bacon Pig Ca-cease contest at last Brisbane Show, but we are afraid that 
unless given very special care and attention they would be too large and 
-rowthy, and when ready- for slaughter too heavy for our markets. -%`'e 
could secure really good boars tluee months old in tire" Berkshire (and up 
to four mouths), Aliddly Yorkshire (ill) to two and a-half months), Poland-
Clriua, and Uuroc-Jersey breeds at about six guineas each, crated (ill rail at 
point of deslratcli . Of these, 11c "rkshires w'onht be tile cluapest, tlioog'lr it 
would deporut upon the quotation -in([ front whose sta(! obtained as to just, 
what price would be charged. 

Care of the Sow. 

PIG RAISING. 

E.D.L . (Alaleny)-- 
We consider it a wise plan to give every breeding sow, prior to farrowbig, a. 

good bran mash in which is , included three or four fluid ounces of castor oil . 
If this were done regularly, the lives of many sows would be saved, for, 
unfortunately, many good breeding sows are lost each year through these 
trouldcs . )- oil may have to introduce fresh breeding stock, for it i, 
:tliluircnt tin' strains you have had :ire numing out and losing their 
constitutional vigour . 

To Rid Pigs of Lice . 
T.L . (Ainatnoor, Mary Valley)- 
The best mixture for ridding pigs of lice and similar parasites is made up as 

follows :- 
Benzinc . . . . . . . . . . hint 
Kerosene 

	

- . 

	

. . 

	

. . 

	

. . 

	

. . '- pint 
Fish oil 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 7 pints 
If fish oil is not available you could use old separator oil, cotton seed oil, 

or nea.tsfoot cil, for the oil is used to carry the benzine and kerosene and to 
soften the akin urore tlmn for the purpose of destroying the lice . It is 
necessary to have the pigs fairly clean before applying this mixture. It is 
also necessary to give tire animals a second application about three days 
after the first one and to treat them periodically as the lice appear to 
become more plentiful. If you make up a gallon of tire mixture and keep 
it in a tin or glass container and periodically treat the animals you will 
have no difficulty at all in keeping them free from lice. Lice are always 
more plentiful and more troublesome in a season like the present than at 
a normal time . 

Experience Necessary for Pig Raising. 
INQUUtEtt (Biloela)- 

It is necessary to have some experience in order to make :t success of pig-raising. 
It would be better to sell your milk to your neighbours than to go in for 
pigkeeping unless you understand the business. Pig paddocks are certainly 
necessary. Good stout posts and Ii-wire for fencing are quite all right, 
but it would not be necessary to enclose more than ? or 3 acres in any orte 
block-that is unless you had the area. available and it was not being used 
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for any other purpose. From a cultivation point of vies- it is also necessary 
that tine pmhloeks should lie nrnnerous and not too large, for in this w::y 
more pigs can he fed oil a given area than if they are allowed to roaiu over 
a larger area and waste a lot of food . We would lie glad to answer sl :ccifie 
questions if you care to make out a list of points on which you req;!ire 
advice . 

Berkshire pigs or pigs of any other 1)rced from II I] - cc to four uiontlis 
old would cost between three :iud five gnincas each, crated on rail :it point 
of eh"spnte1a . The rail freight would not he more than ten sleilhngs per 
head, unless the aniuuil w:is transported m-cr a great distance . sows in 
pig or at a serviceable age would 1)c worth ill) to tell gntiue ;as each, plus 
expenses . We, think that if you seenred one boar and about six unrelated 
sows t1nesv should be quite sufficient for a start. Later on You could probably 
increase the sows to twenty or more as you had auore accommodation nvail-
al)lc . Water singly, green fool, and iuiueral matters are all necessary in 
:olditiou to milk nial grain. hence yon will see that it is quite a. proposition 
to nuke" the Necessary provision for iutroltteing this class of stock oil to the 
farui. 

Tomato Preserves. 
Iselvaicric ( krishamr)- 

Wholc Tomatoes Canning.-Select small ripe tomatoes that will go into ,jars. 
Peel and drop a few :it a time into hoiling salt water. 

	

Dip out when cooked 
and place in the ,tars ; then fill tip the jars with Boiling water. 

	

Seal hot. 
Tomwtoc Chillic Sauce.-Take twenty-five large ripe tomatoes, four white onions, 

three green peppers, with seeds removed. Slice. tomatoes so as to take out 
as )unity seeds as possible. (,'hop onions and peppers fine and inix the 
ingredients logetlaer. heat tln. (,e cups eider vinegar and dissolve in it 
two culls white sugar, two snuff tal:loslloot) s s:elt . 1)our over mixture and 
cook slowly one pour . Seal hot. 

(Canning TonlatocN.-have tomatoes of a uniform ripeness . Pour boiling water 
over tlacau to remove skins. When peeled, place in a granite kettle or pan 
and heat slowly without adding ally water. A sprinkle of stilt . Boil half 
pour and seal loot. 

Grccn Tonurto Pioklcs.-Vour quarts green tomatoes, four small onions, four 
green peppers. Slice tomatoes all(] onions, sprinkle with lualf (-al) salt and 
leave overnight in a crock. Drain off hrinc neat morning. Put in a 
preserving kettle one eleu :rt vinegar, one level teaspoon each of black popper, 
mustard seed, eelerv seed, cloves, allspice, cinnamon, and quarter cup sugar. 
Bring to a boil anhadd prepared touuatoes, onions, and peppers, cook slowly 
thirty uainutes. Fill jars and seal hot. 

Grcen. Tomato Saw'c.-Boil one and n-lmlf liours the following :-Two dozen large 
tomatoes, one and a-half dozen apples, quarter 11). salt, four large green 
sweet popper . =, one ref pepper, _: 11 : . hi-own sugar, 2 or. . mustard, two table-
spoons ground ginger, two pints vinegar, six large onions . Seal hot. 

Crc°cia Tonu,to 3liuce Jlcut.--"One peek green tomatoes, one peck apples, 6 1B . 
brown sugar, 2 lh . currants, two teaspoons cinuauion, 2 11) . raisins, two tea-
spoons cloves, two teaspoons allspice . Cook three hours. Seal hot. 

Tomato Sage"'.-Cut tomatoes in uaediu , rn size pieces . Add one large onion 
chopped and one (-ill) chopped fresh pepper to each gallon tomatoes . Cook 
until ternder, lint through sieve, add one and :i-li :ilf te :ispoorasftal of salt and 
three teaspoonsful sugar to enel : gallon of pulp . (look until consistency 
of ketchup), stirring constantly . Pack, while hoiling licit, into ,jars and 
process in water lr,itl) or water s(" aI for tAventv-five militates or under :i 11). 
steam pressure for fifteen miuutcs or Miller 10 lh . for ten ininutes. Remove 
jars from canner and seal loot at once. Tin cans should 1)e plunged 
irnnneliately in cold water and cooled as quickly as possible. When cool, 
store ill (lark, dry, cool place. 

Corn. and Tomato.-Prepare each vegetable as for canning. Chop tomatoes in 
uiedium size pieces or heat to sinnuering point and lilt through sieve. Mix 
thoroughly two parts tomato to three of corn . Pack in loot glass jars or 
enamelled tin cans. Add one level teaspoonful of salt . Process in water 
bath or water seal two hours or under 10 11) . steam pressure sixty minutes. 
Remove ,jars irom Banner and seal hot at once . Tin cans should 1)e plunged 
immediately into cold water and cooled as quickly as possible . When cool, 
store i)2 :! )l : :rk, wiry, cool place. 
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As ao petition leas been r,,ceived for a poll on the (Iuestiou of tlm continuance of 
the Qucensiarrd butter Board, it will be reconstituted accordingly-, to operate as from 
tltc lst \Iareli this year to the 30th June, 1931 . 

Sip representatives are to be elected for the fall term, al :+i for this purpose the 
following nominations have _teen reeeived :- 

Division No . 1- 
. Scott, Peeranron ; 
W. J. Slo:ur, _Ialanda . 

Divisions 1\o : ; . 

	

2, 

	

3, 4, :inc l o ha-vc xeturoed 

	

uno.liltosel-
J. L. Wilson, C:tlliolj(, ; 
.)allies Mcllobert, -ManyWrorrglt ; 
James 1'ureell, Toorvoontlta : and 
C. Ii . Ja!uicson, (lattou. 

Division \o . G- 
l? . Br :tl6rnor, Gytrtl6e : 
T. Flood Plunkett, 1:oaudesert . 

Tlie (late of the election for the two nicmlwrs to represent Divisions Nos. 1 anil 
G ltas been filed for the 28tlt Februar;v, 1928 . Mr . I~. R. lMacgregor, Director of 
_Marketing, will act as Governruent representative on tlic Board. 

Staff Changes and Appointments . 
'1'lio following Poliee Cour,tables have been appoiuted lusltcetors of Slaughter 

ltouscs as front the 26th JatuuiiY, 19'38 :-James Norman _ltwkay, Joltn Lane, and 
Albert Edward Stevens. 

Mr . H. F. Sibley, Inspector of Slaugdtter-houses at Charters 'lowers, has been 
appointed also an Inspector under * ' The Diseases 'in Stool; Act of 191 :-5." 

Mr . A. S. Alexander, of \laryborouglt, ltas been appointed an Honorary Rawer 
under and for the lntrposes of "Dic Anirn.ols and Birds Acts, 1921 to 19'31," as from 
the 31st January, 1928 . 

Constables Robert Henry Sahien (S:iudgate) and James Dafiicy (Clrillngoc) 
have been appointed Inspectors of Slaugliter-houses . 

Mr . Af . H. Campbell, of Albany ("reek, Strat}tpine, fins been appointed Chairin:rn 
of the Egg Board until tlw : ;1st December, 1928 . 

Cane Prices Boards . 
As no nominations were received for Representatives on the rnulernrentioned 

Loeal Sugar Cane Prices Boards, the following Representatives have bcou appointed :- 

Babinda Local Board- 
_lillowucra' Representatives-F. A. Lanront and Al". J. Ryan . 

Cattle Creek Local Bonrd (lIaekay)- 
Cauegrowers' Representatives-II . Wallace and J. J. Compton . 

I'airymend Local Board (Burrdabcrg)- 
_fillocvucrs' Representatives-W. G. B. (loodchild and C. A. NT . Young. 

Racecourse Local Board (\faekay)- 
Canegrowers' Representative-A. Turner . 

Arrowroot Board. 
An Order ill Council has been approved rnrder the Primary PTodueiers' 

Organisation and Marketing Act, extending the term of office of =\[embers of the 
Arrowroot Board from one to t1uee years. 

Nominations will be retie ivcd until :i p.m . on the 10t1i _March, 1928, for election 
as Growers' Representatives on the Arrowroot Board . drive suelt relu -esentatives will 
be required to be (looted for a terra of three years by those growers who, in the 
1926-2T season, supplied arrowroot bulbs grown in Queensland to any arrowroot 
mill in Queensland . 

Eaelt nomination is to be signed by at least ten (10) sueli growers. If more 
than five nominations are received a postal ballot will be taken. 
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Valedictory. 

Mr . F. Bostock, Assistant Instructor in Pi,,, Raising, has, consequent on liis 
appointment to the position of Instructor in Pig Raising at the Hawkesbury Agri-
cultural College, Richmond, New South Wales, severed his connection with this 
Department . Alr. Bostock, Mio is still a young man, proved himself in the Queens-
land service a capable and enthusiastic officer, and among farmers particularly he 
made many friends. Queensland is a vast State of great distances, and itineraries 
carried through lay field officers of the Department cover in the course of the 
year many thousands of iniles . Constantly oil the jell, Mr. Bostock gave good 
service to the farming industry, ieith which lie. maintained an active and useful 
association . As judge at country ;:hogs he 'won respect for his decisions and 
practical knoMcdge of aninml lmslmudr}, . His vlci11 as a draughtsman was also an 
advantage when instruction w:!.s r,yuireci in modern froin building design and field 
lay-out. Mr . Imstock left Queenslauci '.+- itli the sincere good washes of his fellow 
officers and :ill engaged in the industry to which lie bas devoted his talents and 
energy-, together with their belief that lie will meet with a full measure of success 
in his new sphere of interest and action . 

-Kr . Bostock was Assistant Instructor in the Pig Section :it the 11awkesbury 
College prior to coining here . His appointment to the senior position at Hawkes-
bury was inane possible by the transfer of Mr . A. Gray to the position of Senior 
Instructor, witli headquarters in Sydney, and witli aiork similar to that being carried. 
on in this State by M.Y . Shelton. 

Tractor School at Gatton . 
The Queensland Agricultural College, in conjunction with the Council of 

Agriculture, will hold its fifth Queensland Tractor School from the 3rd to the 13th 
April, inclusive. 

The course will Cover lectures, demonstrations, and practical work in the care, 
adjustment, repairs, and driving of many makes of tractors . 

At the last school there were present four Fordsons (one; crawler-fitted, one fitted 
with . a rototiller, one fill('( with a 'plough between front and back wheels), Case, 
Pitch, Hart Parr, John Deere, McCormick-Deering, and Twin City. It is expected 
that later models of tractors will be rel~rcserited this year . 

The cost to each farmer will be t:l 8s . 6d., which will cover all instruction costs, 
board and residence, and recreation fee. 

The Railway- Departnunt will grant attending farmers one-half- excursion rates 
each way on presentation of :n certificate from the College. 

The College will provide power kerosene, the railage on tractors from and to 
Brisbane, and free board and residence for tractor mechanics. 

1!'arniers should book to College Station and ask the guard to stop, previously 
advising the College of tlic train by which they will travel. 

Pariners will need to bring blankets, sheets, mosquito net, pillowslips, towels, 
soap, mirror, and other toilet requisites . 

No fariuer will be allowed to confine his attention to a particular tractor, but 
must work each in turn . Should lie desire more work on a particular tractor, lie 
will have to arrange it in his spr:re tinie. 

The daily- tune-table' will be as follows :- 
Tuesday, 3rd, and 'Wednesday, 4th, will be devoted to lectures in the morning 

and practical work in the afternoon. 
Thursday, 5th-Practical work all day. 
Friday, 6th-Lectures all day. 
Saturday, 7th-The morning will be devoted to lectures while the afternoon 

will be reserved for sport. 
Sunday, 8th-Church service and picnic. 
Monday, 9th-Lectures all clay . 
Tuesday, 10th-Practical work all day. 
Wednesday, 11th-Practical work all day. 
Thursday-, 12th-Practical work all day. 
Frid ;iy morning, 13th-Practical work. 

Applications froin farmers wishing to attend the School will be received from 
now onwards ; early applications will be given preference . Last year applications 
had to be closed long before the School opehed ; the attendance at the School being 
a. record for Farmers' Classes in Queensland . 

	

a 

Any further particulars will be supplied on request. 
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Dingo Board Elections. 

The following leave. been elected Members of the Western Downs and Kennedy 
Dingo Bo<<rds, respectively :- 

Western Downs, Inglewood-
William James Tomkins, 
George Frederick William Goodrich, 
Arthur Rhodes Lomax, and 
William Robert Bracken. 

Kennedy, Ingliam- 
George Christopf Tcitzel, 
Henry John Atkiuson, 
William Stanley Collings Warren, and 
Lelaud Edwin Challanls. 

The Police Magisl-rate, Ingh,am, has been :cppointed Government. Representatives 
oij the latter Board. 

Citrus and Pineapple Levy Regulations. 
The period during which the Pineapple Levy Regulations, approved of on the 

16th Jamuiry, 1926, under the t ruitmarketiog Orgauis:ition Acts, shall continue in 
force has been extended from the 25th January, 1928, to the 24th January, 1929 . 
This levy is at the rate of one halfpenny per ease of pineapples in containers, and, 
where sold loose, one halfpenny per forty-two rough or Ripley pineapples, or one 
halfpenny per twenty-four smooth pineapples. 

Similarly, the Citrus Levy Regulations, approved of on the 13th February, 1926, 
have been extended from the 29th February, 1928, to the 28tl: February, 1929 . This 
levy is at the rate of one penny per bushel case 

and one halfpenny per half-bushel 
case of citrus fruit marketed . 

The above levies .ire now to be collected by means of Levy Stamps, which are 
obtainable at the head office of the Committee of Direction of Fruit Marketing, and 
which are to be affixed to Account Sales or Credit Notes, or any other document 
giving evidence of the sale of these fruits. 

Pigs at the Ipswich Show . 

The increased importance of the breeding of thoroughbred pigs, to the West 
Moreton area, has been recognised for some time past lip the Cueenshmd Pastoral 
and Agricultural Society, Ipswich, who have made a special effort with this section 
of their Show to be held on 16th, lath, and 18th 1Vlay next . 

	

In the first place entries 
for thoroughbred stock only will be accepted, as the section is conducted under the 
rules and regulations of the Australian Pig Breeders' Association ; further, the 
prize jnouey has been considerably increased and now ranks equal if not better 
than most shows. The accommodation has recently been entirely rebuilt on the 
most modern principles . A section has been added confined to members of School 
Pig Clubs, where the prizes are on a very liberal scale, Exhibits are carted free 
to and from the Ipswich Railway Station, and in the case of the latter, exhibits 
will he attended to by a special committee. A competition lw,s also been provided 
for young judges . The society is indebted to NCr. E. J- Shelton. Instroetor in Pig 
liaising, for valuable assistance and advice in the classification, and confidently look 
forward to the active support of the various School Cbibs throughout the district . 

Floods and Landslides . 
The floods and landslides reported as a result of the heavy February rains-

which, after all, are only typical of our ordinary wet season-raises the question as 
to the extent to which the wholesale denudation of forest and jungle from the crests 
and slopes of the coastal range and on watersheds generally is responsible for those 
phenomena. It is, of course, well known that the clearing of hillsides of inoisture-
retaining and soil-holding timber is followed by soil erosion and the silting-up of 
watercourses . Relevantly, the United States Department of Agriculture says that 
investigation of the seepage of soil water shows that this' was most rapid on the 
open slopes following a. rain, while the seepage was greater in quantity, steadier, 
and distributed throughout a. longer period of time in the area covered with timber . 
1By thus absorbing more water, by holding it longer and allowing it to seep out 
more gr;udually, areas covered with forest exert a considerable influence in the 
regulation of stream flow, tending to prevent high water and flooding periods of 
heavy rainfall on the one hand a.nd drying up of streams during the dry season on 
the other. 
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After a visit to the Roma State Farm, said INTr . .I. A. I. Hunter, M.H.R ., recently, 
tile Minister for Bone, and 'territories, Mr . C. W. lbT,irr, D.S.O ., M.C ., paid a great 
tribute to the work of blr. lt . Il . Soutter, wliom Ile described as the Lutlier Burbank 
of Australia. 

	

Mr. Soutter's work had added thousands of pounds to tile, agricultural 
wealth of Quecnslaud, lblr . TImiter said, and the Veleral Government appreciated 
the fact . 

The Meaning of Existence. 

Thus Sir Oliver Lodge :-flan is not, fully-developed man as yet, when only a 
few out-top their fellows ; tile time will surely come when all will be able to realise 
their birthright . Mu-h of the present unrest is a groping after higher things, a . 
feeling that this world cannot be all, that education and leisure are objects worth 
struggling for ; that there are prizes beyond the present scope of tile average man. 
Terribly mistaken are some of the efforts ; selfishness dogs and datuages the ideals ; 
but sooner or later all this can be rectified . -Mankind is barely civilised as yet, we 
have much leeway to iuake up ; but there is plenty of time . For the individual and 
also for tile race there is a magnificent prospect alicad ; and if we set our faces firmly 
towards the right, and seek for the guidance which is certainly fort licmning, if we 
try to ascertain what is really the ineaning of existence, and get our wills right 
with that effort which seeins to us divine, then beyond these voices we shall attain 
to peace and to the service which is perfect freedom. 

The Agricultural Problem. 
Secretary of Agriculture Jardine (U.S.A .) told President C'oolidge that the 

showing for agriculture in general for 1927 has been good, but that much rormiins 
to be done before the, position of the farmers will cease to be a problem. "While 
farmers themselves are reducing their costs of production through increased 
efficiency," he says, "public agencies should co-operate with them in effecting a 
better adjustment of prodnstion to demand . Also efforts should be made to diminish 
waste, to lessen margins between producers' and consumers' prices, to reduce trans-
portation and distribution costs, and to lessen the farmers' overhead charges by 
lowering or redistributing tax burdens and by improving agricultural credit facilities . 
Farmers should be encouraged to enhance their bargaining power through co-operative. 
marketing, and the responsibility of the public in helping to reduce priee fluctuations 
due to unavoidable gluts and shortages of agricultural products should be recognised 
in a practical manner." 

Pastoral Research-Weapons in the Armoury of Science. 
It would seem unnecessary to argue that research should be brought to the aid 

of any industry, least of all that of primary production . Yet the fact remains that 
a large percentage of producers in Australia apparently fail to realise tile true 
position of their industry and of themselves as units of it . The margin of profit 
is a narrowing one ; production costs are increasing, prices are at a level that is not 
likely to be greatly exceeded, and competition by other countries is becoming steadily 
keener . There are certain costs which are beyond the power of producers to control, 
but there are others-on the practical side of stock raising that offer plenty of 
scope for reduction. Amongst these may be iuentioned the periodical heavy toll of 
droughts, artificial feeding, losses by pests, diseases, malnutrition, &c . Again, there 
are the matters of wool quality, carrying eap;icity, and many others associated with 
tire revenue side of the business that :ire capable, of betterment . It is in these 
spheres that resea,reb is absolutely essential if tlic industry is to contirme ttud 
in-osper, and the following extract from an article by Secretary W. Nl . lardine in 
"The Country Gentleman" (U.S.A .) of Deccmdwr, 1927, is right to tlic point :-
"Perhaps in the matter of pest prevention the f;iilore to give adequate support to 
forehanded research !ias resulted ill the most easily obvious national loss . Had we 
long ago secured fio ;incial support for tile policy of studying foreign pests on 
foreign soil, the tremendous ravages which we lmve suffered from imported insects 
might to a large extent have been obviated . . 

, 
. But the necessity for fore-

handed research is not confined to the problem of pest prevention and pest control. 
To hold foreign inarkcts for our surplus products we inust meet competition frond 
other lands. We can meet this eompctition only by the studied development of 
methods of production which will allow our growers, while still maintaining high 
American standards of living, to sell at :a price which cannot be inet by less ingenious 
peoples." It does not need the ability t) see througli a brick wall to realise the 
outcoiue of an indefinite continuation of more or less easy-going methods in the 
Australian pastoral industry . It uses, and uses well, what weapons it has at its 
command, but there are other and more powerful one,, in the armoury of science, 
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Almost any plant can be grown front a cutting if planted and treated in the 
correct manner. The accepted rule is that the cutting must be Carefully Cut ; that 
the right portion of the plant must be taken ; that it be firmly planted in the correct 
compost ; that the compost be kept in a clamp condition ; rin([ that the portion of the 
cutting above ground be protected from excessive evaporation until the roots are 
formed to supply tit(,. loss . 

(;uttings iuay be struck in prepared beds or in pots ill finish or glass houses . 
The soft-wooded plants are generally successful in the shaded houses, and hardy anti 
hard-wooded plants in semi-shaded nursery beds. The starting compost must comprise 
.t, fair quantity of sand, and the top layer of soil, say half inch, should he nearly :ill 
sand, or at least three-quarters sand . At the bottom of tit(, pots and lied :t thorouugh 
drainage systent is necessary, :is stagnation round the (,nil of a cutting is fatal to 
success. 

When planting cuttings, the earth trust be thoroughly compacted around the 
extremity of the Butting. The hole in which a cutting is to be placed must be trade 
with a blunt, flat-ended stick, which is pressed clown into the compost, and the 
surface s.ind will. fall into the hole, am[ this ensures the drainage ; the cutting is 
then pressed firmly into the hole, am[ the soil is then pressed firmly around the 
cutting by rauuuing with the stick whi' .l1 has been used ns :( dihider. 

The general rule, ill selecting a cutting is that it be young wood that is 
sufficiently tna.tured, :111(1 the cutting should have a heel of flu, previous growth 
front which it springs. It is essential that the cut should be clean niul not (lauia,ged 
in any way at file base . If tit(' cutting is damage([ in any way it is advisable to 
retrini the base with a sharp knife, remove all leaves to as sleep as the cutting has to 
be planted, and the stripping of the leaves must be done carefully, not pulled off, 
but cut clean with a knife. As a general rule, the sinaller the cutting the greater 
the chance of success, 

In planting cuttings it is not of touch importance at what angle the plants 
are inserted in the soil . Some growers claim that. cuttings should be planted at an 
angle o£ about 45 degrees, and others claim that straight-op planting is the best . 

Planting. 
Never plant in ground which, since diggilg, has beeoule dry and lumpy. Sprinkle 

it well with water, then break it down as finely as possible . Do not put telltlcr 
seedlings out, however favourable the weather iuay be, without first hardening off. 
To harden off plants it is best to transplant the tender seedlings into starting boxes 
or beds with plenty of space between the plant,, so that they may be lifted for 
transplanting into the open beds with a, ball of earth ntta,clwd to each mass -of roots. 

Give a thorough watering an hour or two before the actual time of planting, 
otherwise you are increasing the check to the plants . It is preferable. to plant in 
the evening's or on a (lull clay, rather than during the heat of the day. It is also 
necessary to give temporary shade front the still . Such shading can usually be 
dispensed with in a few days. 

Immediately a iced or border has been transplanted do not fail to give a 
thorough soaking of water. This will settle the line soil around the roots. When 
planting out do not overcrowd. Ice carcfal to avoid flatness in large beds . Water 
the plants in the evenings ns necessary until- this - plant, show signs of having 
become established. 

The Democracy of the Ancients. 
"Equal justice ; equal opportunity for the service of the State; the spirit of 

reverence for the laws the people enact and for the unwritten laws foinided in human 
nature ; the education that trains tacit to think before they act, glut theft to act, 
that teaelies theta to enjoy and to know what to enjoy, to love beauty without excess 
and wisdom without inefficiency, flint gives the power to the individual to tweet every 
aspect of life with ready grace, whether wealth or poverty, life or death ; the passionate 
love of country that will inspire a man not only to die for his city, but to live to 
the utmost for it, developing every faculty nature has given ltiui that lie (nay consecrate 
all his gifts of speech and sells( , , taste, wisdom and the often mind, to the good of 
]]is fellow-Citizens ; these arc rte, ideals of the barbarians nor of the half-civilised 
lands we know . Where is the motive, where the transforming power, to stake of our 
Coutnton clay the true citizens of such a I)eutoera( v? Nowhere, 1 think, but ill ono 
\\- ]to talk(,([ no polities and drew no Relntblie, Irttt understood better than Poriehoa 
the greatness of tnan and better than Plato tlto liingdou of God."-Mr. T. R. 
Olover, in "Denioeracy in the Ancient World." 
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Warn) )Votes for Cpri1 . 
l1t 1Ea,u.-Those .trc:ts all-endp lyiu,; ill fallow for subsequent sowing ttith lvlte :tt 

Should be kept ill good filth, using field implements that ha%'e a stirring effect in 
preference to those which tend to reverse tit, ,Orf ;o, soil . 

	

'rhe surface should never 
he allotted to eake ; consequently all slto \\cr s nntst he follo\ccd by cultivation, as soon 
as condition, %till permit of te ;tms and implements working freer - . 

Early fodder crofts, such as parley (skinless or Cape) and certain tarictics of 
wheat may he soon during April . Growers of winter folders will be %tell advised 
to studs the article dealing with dairy fodder plots \thich appeared its February, 
.,̀1 922, Journal . 

Potatoes should n;m he slutwing good growth and must IW kcpt free front ill \tecci 
grct\\.tlts Ivy ttteaus of '.lie scnlyier . If sulficicatly ;o1vauced, :iud all 1lcrnht exists as to 
the prevalence of blig'lit, advantage sliould Ire taken of fiuc t\.enther to "r'ivo a second 
spraying of "burgutuly mixture," :t, r ;tlut and sonte%tltnt cloudy clay being clioscu ill 
possible for the sprnyiiig . 

\Cltcrc land Im, hccu previously stall prepared, lueerue so%ciag should he carried 
out this mouth, and intending growers of this fodder still he \veil advised to ascertain 
the germinating clu :tlities of seed sulnnitted to tlumt for purchase . 'I'Iic, difference 
bet%teett at good and bad "strike'' is often traceable to the poor class of seed soon. 

Uaity and cotton crops should till\\. be in the harvesting stage, ,`ltd, once 
matured, arc better ill the barn than the open paddock, \there tteevils and other 
insects are usually prevalent at this season of the year . 

Hoot crops sown last 111011th should no\v be making fair gro\cth, and during the 
early period of such ehould be kept free from weeds, and, where necessary, thinned 
out . So \\ iug s of ntaugels, Swedes, field carrots, sugar-beet, and rape may still be 
made where eouditions of moisture \till permit. 

.1s the so%tittg season is elose at hand for certain varieties (if %%heat i.c ., those 
which require a fairly long period to develop ill, every effort should be made to bring 
the seethed into the best possible tilth and to free it from foreign gro\vtlts of all 
kinds . The grading (if till seed-\tlncat is strongly recommended, and growers who 
favour certain varieties should adopt of system of seed selection from prolific strains 
with :t view to the raising of larger quantities of pure typical grain for ultimately 
so\cing ill their larger fields . 

Pickling of wheat to prevent smut (runt) is necessary . 

	

Germination tests should 
be carried out prior to couunencing seeding operations. 

Sorghums which ltatve matured and are not immediately required as green fodder 
should, wherever possible, be eonserved as ensilage to provide for a reserve, to tide 
over the period when grasses and heritage are dry . Succulent fodder of this descrip 
tion is the best possible forul of iusurallec against drought, and for maintaining 
dairy and other stock ill thrifty eondition . 

Orchard NoFes for April . 
THE COASTAL DISTRICTS. 

Its the t)rcltard "cats for Jfarelt the attention of citrus growers \tax called to flit! 
IueceSSity of their takiugr the greatest possible Bare ill the gnthering, handling, 
s\teating, grading, au,l Icackiug of the coating croft of fruit, as the returns for thu 
labour expended ill the upkecl, (if their orelmrds \till depeml entirely oil the condition ill which the fruit reaches file market. llany growers fail to realise the very 
imliortant filet that the success of fruitgro\viug clots not depend merely on the 
proper %corking :tad management of the orchard, so essential for the production of a 
good croft of high-class fruit, but tlntt the manner ill which the fruit is handled and 
placed on the market is of even gre:&r importance . Ill no branelt of fruit culture is 
this more evident than ill the ease o1' citrus fruits, as no fruit (rays better for the 
extra care and attention necessary to enable it to he marketed ill the best possible 
condition . Every season there is more or less loss ill the consignments sent to the 
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cm the- weather conditions, the 
loss in a wet year being much heavier tlinu that ill :t dry year . 

A very large lrercentage of the loss is ilue to wluli is known ill tire trade as 
specking'-viz., <t rotting of tire fruit cruised by a noon]( fungus, and this loss can 
be prevented, lirovicted necessary lurecautions are taken . _Utllongll this matter Avas 
dealt with last 1lrouth, it is of swell vitni importance to oil] . citrus growers that it is 
necessnry to again refer to it . 

In the first 

	

growers must clearly understand that specking cannot occur 
oil perfect fruit, the skin of which is free from injury of any kind. Tlre fungus 
causing sl ;eckiug (. :III m11Y obtain an entry into the fruit through :m injury to the 
skin ; it still thus be seen tll;rt the remedy for sl ;ecking is to take everY possible care 
not to injtue the skin of the fruit ill, all), way. 

I0ew growers rc tlise 1rmV easily the skin of citrus fruits is injure(j, esl)ecially 
tlr : , t of fruit gro\\'n under moist and lrurnid conditions, when the skin is full of 
moisture and so tender that tlm least sign of rottglr I1 :1u,lliug causes serious injury, 
:1s the cells of tit(, skin are so brittle that they are elsily broken, and %Aden so broken 
a ready means of entry for the mould fungus is lnovided, and specking follows ill 
clue course. 

'flu" remedy for specking is in the hands of the grower, who must learn so to 
;,rather, handle, and transport the fruit from the orchard to the parking-shed tlr :rt 
it does not receive the" slightest injury, and further, that whew it has reached Illc 
packing-shed it must be r;rre'fill ly placed ill shallow bins or oil trays and be exposed 
to tire air for at least seven days, so that the surplus moisture ill the skin m:tv be 
removed, and tlu, skin tlnrs Ireconles touglrom'd and less easily injured . This ilrying 
of tlu+ skin is known as ` c swcatiug," and during tlu' tirrrt~ the fruit is l ;cing swc:rtcd 
it should he kept under observation, and till fruit sllotc'ing signs of slu "cking or injury 
from fruit flies, sacking or horing insects, meelmnical injury or lnnising, should be 
removed . 

In order to prevent injuring the skin when gathering, all fruit must be cut and 
not hulled . Gloves sltotfd be used to handle the fruit, ttnd ivlren cut. i t should be 
placed in padded baskets or other suitable receptacles . Any fruit that falls or is 
injured in an}- way should be rejected, as it. i s not fit to send to a distant. market. 
At the same time, if the injury is only slight, it can be sent to a local market for 
quirk sale . 

-For Southern markets only perfect, fruit should be selected, acid further, it 
r11nst be graded for size, cololrr, and quality, and properly hacked, only one grade of 
fruit llcing packed in a case . Tlte cost of cases, frcic�~lrt, and marketing is wow so 
lriglr that only the best fruit will pay to send to the Southern States, and even the 
best fruit must be properly graded and packed in order to produce flu, best returns. 

All orchards, vineyards, and plantations not thoroughly clean should re:~eive 
immediate attention, as from now till the next rainy season the ground must be 
kept in a thorough state of tilth and free from weeds in order, in the first place, to 
retain moisture in the soil, and, in the second, to enable birds, ants, and predaceous 
insects to get at and destroy the pupa of fruit flies and other pests harbouring in 
the soil . 

Banana and pineapple plantations rmtst be put into good order, and kept free 
from weed growth . 

Land to be planted with trees should be got ready, as, if possible, it is always 
advisable to allow newly cleared land time to sweeten before planting. 

Strawberries can still be planted, and the earlier plantings must be kept well 
u-orked and free from all weeds in order to get a good crop of early fruit. 

Scrub land intended for barmnas can be felled now, as there twill be little more 
growth, and it will have ample time to dry ofd properly in time for :m early spring 
burn . Do not rash scrub falling, as it is work that lays for extra care. Lopping 
will improve prospects of a snccessfnl fire . 

Ree1r it keen lookout for fruit flies, and on rno account allow any fallen fruit of 
any kind to lie al)ont on the ground unless you are. looking for trouble with tlu" 
ripening citrus crop . -Keep the ilv in check, mid there will not be any very serious 
losses ; neglect it, :111,1 there will not be mttcll fruit to market . 

Tire advice givers with respect to tit(' handling and marketing of citrus fruit 
applies equally to custard apples, pineapples, bananas, and other fruits . In the case 
of bananas handled Ivy the Committee of Direction of Fruit Marketing, grading is 
now compulsory, and it will undoubtedly tend to stabilise the market for this fruit. 
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THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 
Practically file Mode of the fruit crop will have been gathered Icy the end of 

March, but several of the later-ripening c;crieties of apples grown in the Granite 
Belt may he kept for a. considerable time, provided they are free from fly or other 
pests ;in(] are stored under proper conditions. Varieties such as Jonathan call lm 
kept for some months at a temperature of 31 to 3°_ degrcas, and later varieties, such 
as Granny Soith and 5turnier, c:cn he kept till apples come again if stored at the 
same temperature. At the same time, although storing the fruit ;it this tcuuper;Iture 
under :crtifici:il conditions enables t'.cem to be kept for many mootlis, the fruit (, :III It(' 
kept for a ronsiderahle period, and ni ;crlwtcd from tinw to time :Is desired, lay 
staring it in a specially constructed apple-liouse in or adjacent to the orchard where 
grown. 

Sueli a store c:clt lie elie :cply constructed in the side of a hill out of the soil of 
the district and slaps of tinilier. The soil will umke excellent piss' for walls, o-eand 
the roof ucay be constructed of slabs covered with soil . Such a store can lie kept at 
:1 very even temperature, ;[oil if the air is clmnged during cool nights-not frosty 
nights-the temperature call ice re,luccd to a low point--low enough to keep the fruit 
in good condition for many weeks. 

All orchards and vineyards not already clcaucd Ill) must be put in order, and all 
weeds destroyed. Keep the surface of the soil stired so as to give birds and insects 
:c chance to get at anv fruit fly pupae, as it is necessary to destroy this pest whenever 
there is a chance of doing so . 

Laud intended for planting during the coming season should be got readv is 
order to expose the soil to the cold of winter, thus rendering it sweeter and more 
friable. 

If there is au,y slack time in the coin-se of the month, go over all surface and 
rut-off drains and put then in good order. Also, if during periods of heavy rain, 
soft or boggy spots leave made their appearance in the orclmrd, do what- draining is 
necessary, as badly drained land is not profitable orchard laud, and the sooner it 
is drained the better for the, trees growing upon it. Soft or hogg'y spots are 
frequently caused by scepagc of water from :c higlcer level. Ill this case a cut-off 
drain will be all flint is necessary, but where the had drainage is due to hard pan 
or in impervious subsoil, then underground drains must be ]cut ill . After draining, 
the laud should be limed. Liming call be done now and during the following three 
months, as autumn and winter are the best times to apply this material . 

When the orchard soil is deficient ill organic matter (humus) and nitrogen, try 
the effect of green-crop manuring, planting the grey or partridge pea and manuring 
the ground for this crop Nvith a good dressing of finely ground island phosphate or 
basic phosphate. 

Where citrus fruits are grown, tlnc} - should now be ready for marketing. 7f the 
land needs it, it should be given an irrigation, but unless the trees are suffering froin 
want of water it is better to stick to ill( , use of the cultivator, as too much water 
injures the keeping and carrying qualities of the fruit. 

The remarks on the handling and pw-king of citrus fruits in the coast districts 
apply to the inland districts also, but these districts have an adv;cntage over the 
coast in that, owing to the drier atmosphere, file skin of the fruit is tougher aiuf 
thinner, and in consequence flit , fruit carries better . 

he home and the Qardem 
THE TENNIS COURT-CONSTRUCTION HINTS. 

The tennis court is perhaps as usual to the homes in Australia. to-day as in any 
other part of the world. of recent years this game bas become so popular that 
wherever the space within the building allotment is available it is almost certain that 
a tennis court will lie found there, even at. the cost of a great deal of excavating and 
levelling up, for n number of our sloping sites necessitate this . 

Ill many eases our grounds are so limited that little or nothiul- call be done to 
tuake the court attractive . It is then little more time a Ilat lawn of about 100 feet 
long by a width of ill feet, fenced with -in ugly arrangements of posts, rails, and 
galvanised wire netting, but the appearance of these fixtures iuay be improved . 
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Choosing the Site. 

The most practical enclosure is the wire mesh, carried on an open framing of 
either hardwood or water piping . Wood posts are subject to rot and to attack from 
white ant upon that portion which is below ground ; and though this latter may be 
obviated to a large extent by sinking the posts in holes filled with concrete, this does 
not get over the trouble from rotting. 

When piping is used as posts they must be buried in concrete for stability . 
These should be galvanised to prevent rust, and of not less than 11 inch in diameter, 
all coupled together with screwed reducing unions . Sometimes they are roughly cut 
to cash other and the joints oxy-acetylene welded, but this method of joining is 
neitlier as neat nor as rigid as with the screwed T-pieces . 

For ceonomy, ordinary galvanised wire netting is generally used for the enclosure, 

When there is snificieut arei within the ]ionic allotment to ;1110w a choice of 
site for the court to he made, care should be taken to select one that will enable the 
long axis to run no-ill anal south . Willi this aspect file players will he gust protected 
from tile. Sun.'s rays when it is low in tlu' lienvcns . Play is almost impossible when 
dither side has to stand facing a, setting still . 

Our private courts are generally about 50 feet wide by 11 .0 feet long . The 
latter dimension gives 1 :5 feet or 1(i feet behind the back .lines . For ordinary play 
this is quite sufficient, and provides all the run hack necessary. But for first-class 
tennis the ideal size is 60 feet wide and 120 feet long ; there is no fear then of the 
enclosure interfering in any way with a player having to return a fast drive on to the 
back line . 

7-l:awing selected the position, much care should be taken in laying down the court. 

Drainage . 
Thorough drainage is necessary, but the character of the soil must be taken into 

consideration . When it is of a. sandy nature to some depth, and the soakage is able 
to pass through and get away easily, the problem offers no diffieulties. But with a 
elay subsoil at some S or 9 inclies Below the surface, such as we have in our western 
and northern suburbs, the conditions are more troublesome. It is then necessary to 
form some system of drainage beneath the soil to take off the soakage, which may 
otherwise lie in clay pockets and calls(, sourness . 

Sometimes a reticulation of porous earthemvarc pipes, known as, agricultural 
pipes, is laid in a packing of loose stone on the clay bed and given a. fall to an outlet 
-it a lower point. Sometimes a 'layer of loose rubble bricking or clinker ashes, about 
G inches thick, is laid over the whole area with a fall to carry the nnoisture away . 
If this method of drainage is resorted to care must be taken to see that this packing 
is well blinded with finer stone or ashes so as to prevent the soil from falling through 
the crevices of the stone and later causing an undulating surface. This blinding will 
also tend to keep the root action of the grass near the surface, which binds the top 
soil and gives the necessary hard finish . For this reason, also, top-dressing of a 
sauuly nature, should not be used as it will chip up when hit with the tennis balls. 
A loamy soil which will bind together when watered and rolled is the ideal top-
dressing, as this ensures a. hard playing surface. A better grass than couch has yet 
to be found for tennis lawns. 

KITCHEN GARDEN. 
floe con till ually t:nong the Crops to keep thein clean, and have beds well 

	

dug 
and nanared, as recommended last month, for transplanting the various vegetables 
now coming on. Thin out all crops which are overcrowded. Divide and plant out 
pot-herbs, giving a little water if required till establislied . Sow broad beans, peas, 
onions, radish, mustard and cress, and all vegetable seeds generally, except cucumbers, 
narrows, and pumpkins . In connection with these crops, growers are reeonmenlent 
to adolit some foriu of seed selection for the purpose of improving the quality of 
vegetables grown 1 ..Y them . .lust at present, selections should be made from all 
members of the cucrnrl~itaee:e (pumpkins, cucumbers, &c .) . 'tomatoes should also lie 
selected for seed . E' :irl} (-clew should be earthed ill) in dry weather, taking care 
that no soil gets between the lcrnvcs . Transplant canlifuwers and cabbages, and 
keep oil hand a supply of tobacco waste, preferably in the form of powder . A ring 
of this rarnnd the plants will e(fc"ctaially kceln off sings, 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

TIMES COMPUTED By D. EGLINTON, F.R.A.S., AND A . C. EGLISTU\' . 

Phases of the Moon, Occultations, &c . 
OF SUNRISE, SUNSET, AND 

MOONRISE . 
AT WARWICK . 
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MOONRISE . 

The times stated are for Queensland, New South 
Wales. Victoria, and Tasmania . 

6 Mar . Q Full Moon 

	

9 26 p.m . 
16 

	

� 

	

D Last Quarter 

	

1 ZO a.m . 
22 

	

� 

	

" New Moon 

	

6 29 a.m . 
28 

	

( First Quarter ,) 54. p .m . 
Apogee lltlt -Alan-h, at 1 (i p.m. 
Perigee 23rd \larch, at 8 36 pan . 

Tltu small star Chi Sagitarii will be occulted by 
the Moon at the time of rising on the night of the 
16th . 

	

Its reappearance on the upper edge of the 
Moon may he observed with tclescol e or binoculars 
on the 17th about I o " ,lo,"k a .m . 
About 4' :30 a .m . on the 18th Mercury and Venns 

will appear to be only about the width of the 11oon 
apart, neither 1d :!net will be at its best, Venns 
having less than half its greatest ltrilllancy, and 
Mercury slid-lrtly more than half. With the waning 
Moon high above them the scene At-ill not be as 
l:eautiful as it tuight have been . 
A very interesting spectacle will be afforded on the 

morning of the 20th about 4 .30, soon after the Moon 
has risen The nearness to one another of the 
planets Venus and Mercury . with the crescent Moon 
not far to else riglit . .should le sufficiently nttrac-
tive to draw aunty from their beds at this early hour, 
The Equinox will occur this year on the 27st of 

1.larch instead of the 22nd on account of February 
having one day more ; therefore it should be noted 
that the Sun will rise on the 21st at a point on the 
horizon which may be taken is clue east, and the 
places of setting on the 20th and 21st may be taken 
as due west. . 

On the 22nd, llercury will be at its greatest 
elongntiou 28 degrees west of the Sun . 

On the 24th the Still will be passing Uranus, 
which will . of course, be unobservable . 

Au occultation of n small star in Taurus, about 
6 .30 p .m . on the 26th, will form an interesting 

there will t l,c 
t ttr y"

ertaiu~~ ;uuouuteof " ttwil :ght hoThe 
Moon will he high lip in the north-west, but at a 
fairly fatour ;tble :!ogle for n small telescope without 
a diagonal] . 

6 April Q Full ]]loon 

	

1 38 p.m, 
13 

	

D Last Quarter 

	

6 8 p.m . 
20 

	

>, 

	

ie New Moon 

	

3 24 p.m . 
27 

	

( 

	

First Q,, .nrter 7 41 a.m . 
Apogee Sill Aluih at 1) 12, a.m . 
Perigee 21st A pril, at 5 

	

1_ a.m . 
Aru occultation of haplpt Virgiuis by the full 

moon will t ;i.lie place it boat 2 ;t . m . on the 7th . At 
Tow nsvilt: it will last about l,a.lf an hour, but only 
for ;i very shim time ats Warwick and Toowoontba, 
at which Idacea the occultation will I-e very near 
the s(mthcrn or upper ed_" e of the \loon . 

Oil and about the 8th, Mercury and Venus will IT 
apparently ucar to one anotlwr . 

	

Tlwy will be best 
observable about 5 o'clock in the morning. 

	

It will 
be interesting to notice how quickly Mercury will 
move castw :trd from \'('Jots w ;d apparently incrvuev 
the dist :mcc between them . 

	

The l;rilliali,cc of 
Men-ury will be only about half of ahal it was on 
:3rd February, and will be on loth \iav . Venus', 
hrilIiaucy also will I c only ahont lialf of what it 
war. l ;i .";t A!wust ;end at. the beginning of this year . 

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S., 
add 4 minutes for each degree of longitude . For example, at Inglewood, add 4 minutes to the 
times given above for Warwick ; at Goondiwindi, add S minutes ; at St . George, 14 minutes ; 
at Cunnamulla, 25 minutes ; at Thargomindah, 33 minutes ; and at Oontoo, 43 minutes . 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full . In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night ; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
It is moonlight only till about midnight . After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably . 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment .] 

March . 
1 9 28 . 

April . 
ts2N, 

Mar . . 
I!1=,~, 

Al,ril . 
I!I_3 . 

Date, Rises . Sets . Rises. sets. Rises . Rises . 

i 
p .111 . p . m . 

1 5 .47 6 .23 6 .4 5 .49 2.40 3.52 

2 5 .48 6 .22 6 .4 5 .45 :3 .38 4.31 

3 5 .48 6 .21 0 .5 5 .47 -1 .30 5 .2 

4 5 .49 6 .20 G 6 5 .45 5 .16 5.3.. 

5 549 6 .151 6.6 5 .44 5 .54 6.2 

6 5 .50 6 .17 6 .7 5 .43 6 .30 6.32 

7 5.50 6.10 6.7 542 7 .2 8 " 2 

8 5.51 6.15 li 8 5.41 7 .31 I 7 .36 

9 5.51 6.14 6 8 5.40 8 .0 8 .11 

10 5 .52 6.13 6 9 5 .39 830 S .53 

11 5.52 6 .12 6 .9 5.35 9 .4 9 .40 

12 5.53 6 .11 11 .10 5 .37 51 .,19 10 .30 

13 5 .54 6 .10 6 .10 5 .36 10.15 11.26 

14 5 .55 6 .9 (i 11, 5 .35 1058 

15 5 .55 6 .7 6 .11 5 .34 11 .48 
a. m, 
12 .24 

a . m. 
16 5 .56 66 (i .12 5 .33 1 .25 

17 5 .57 (i 5 11 .12 5 .32 12.41 2 .29 

IS 557 64 6.13 :) .31 139 

19 151 6 .3 6 .13 5.30 2 .41 438 

20 5 .58 6 2 614 5 .29 3 .45 5,4 ; 

21 5 .55) 6 .0 6 .14 5 .28 4 .49 6.53 

22 5 .59 
i 
5 .5 :) 6 .15 5 .27 5 .55 8.4 

23 6 .0 558 6 15 5 .26 (1 .59 9.18 

24 6 .0 5 .57 

(; .1( ; 

5 .25 8 .6 10 .20 

25 6 .1 5 b6 (i, 1(i 5 .21 9 .14 11 .24 
p,m, 

26 6 .1 5 .55 6 .17 5 .23 1021 12 .21 

27 6 .2 6 .17 5 .22 11 .39 1 .12 

I 

5 . 53 
I) . m . 

28 6 .2 5 52 6 .15 5 .22 1 ;3 .33 1 � 4 

29 6 .3 0 .51 6 . 1S 5 .21 1 .32 2 .32 

30 6 .3 5 .50 6 .19 5.21 2 .26 3 3 

31 6 .4 5 .49 I 3 .13 


