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A large number ol inquiries is reveived af the begiuning of each
year by the Departinent of Agrieudture for information regarding the
werits and qualities of diffevent vavieties of wheat grawn jn the wheat
areas. lt is proposed in the present article to mive in siwple language
a brief description of a few of the more commonly grown varieties
of wheat, and to briefly indicate such features of structure as will
enable these varieties to be more or less readily recognised.

It might be mentioned, in passing. that a large number
of atfemupts has Peen made  from  time to  tHme by various
observers  to evolve a workable scheme of  classifying the many
varteties of culfivated wheat. ‘but, so far. no satistactory system
of classification has yet heen  obtained.  There is a general
agreewent on the division of  fhe cultivated wheats  belonging to
Triticion Safivun wto sub-species®: but concerning the further
classification of the varieties within these sub.groups  there is the
greatest difference of opibion.  Erikssond has evolved a seheme of
elassifying the varieties of wheat by the strueture of the ear. and
purticularly by the length and dewsity of the spikelets; but snch a
scheme must be mare or less unsatisfactory when applied in practice.
since the head & known to xary considerahly from season to season,
rnd with changes in the soil conditions,

Vilmorin: has made & very systemwtic review of Ifrench varieties
of wheat, but the niinor subdivisions of hig clasxification are wanting
in definitencss. Cobb.§ of New South Wales. sume years age proposed
an jngenious schewe for the universal nomenclature of wheat, and
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suggested the classifiention of whieats by a mjrroscopic examination of
the alenrone Jayer.  There Ay cousideralle praerical difficulties in
the application of sneh a method, and. moreaver, the system rests on
an insecure fondation. sinee 30 tacifly umes fhat difference
environment and season wonld have a negligible effect on the aleurone
layer. )

That there is need for some systematie classification of the varieties
comuionly oy will readily be admitied. There are many instances
of wheat varieties in various parts of Nustralia sasquerading uoder
quife 8 nmber of different numes.

Until a svstematic survey of the characteristies of the hundreds
of varietios grown throughont the Cenmonwealth has been made. #n-l
the Teading fypes of wheal standurdized, it is expeeted that there will
be eonsiderahle confusion with regard fo mipor varieties.

Some ol the wore important variciies arown in the wheat areass are
the following:—

V.o Rarly Varieties—Bobs, Bunyip, Comeback, Firhank, Gluyas.

King's LBarly. Steinwedel. Thew.

Mid-season —Bayuh, Correls Na. 3, Dart's lmperial, Fedeva-
tion, Jonathan. Zealang Blue.

3. Lafc.—American No. 2. Genow, Tlugnevot, Marshall’s No, 3.

Medeah, Purple Straw, Yawdilla King, White Tuscan,

The above division of comuonly groww wheat varieties into early.
mid-season, and late is adopted for convenjence, and represents the
average resilts of  four seasons of observation under uniform
condifions.

The line separating some of the carly and mid-season wheats on
ihe one hand. and fhe mid-season and late variefics on the other, is not,
as might be expected. very elearly defined.

FarLy Varers
BOBR —Tlis inferesting variety of wheat was produced by the late
Wm. Fur i 3IR8G, and s oreally a hivbrid—Dbeing a cross betweeu
Nepau) Barkey and Early Lambrige Wheat. 1t is one of the best
milling wheitts vet produced under Australisn conditions.  Tts grain
is hard. shotty. and translucent. and vields a good percentage of flonr
of very high strength.  The Hour is very suitable for blending pur-
poses. It s o very popular vaviety in New Sonth Wales, and it has
given very satisfactory vields in dry as well as cool, moist distriets.
It is a very early. spare-stooling varietv, with creet. light-coloured.
bollow straw.  The ears ave white, heardless, and smooth, sorewhat.
lax in characrer, broad. and open in the chest, carrying small, shotty
plump. trauslucent grain whieh tends to shell out. On account of
the excellent milling quality of the grain it has long since been o
favorite with millers, and prices in advance of fa.q. rates have regu-
larly been paid for paveels of this variety. lts vields in most of the
wheat areas of Victoria huve not been very satisfactory; and, in spite
of the enhaneced prices, it has not generally given such good financial
returns as ather mare prolific virietes,
BUNYIP.—This is a very carly, upright, moderately tall, strong-
growing vartety of fair stooling power. and is a very useful variety to
sow in dry districts when the season iz late. The ears are yellowish
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white, broud, awnless; but the upper spikelets bave a slight tip beard.
The grain is havd. phunp. and atiractive, of good milling guality, and
yields a Hour of high strength. 3t does ot veadily shell.  On acconnt
of its extreme earliness it gives best results in normial seasons when
sown in the middle or towards the end of the season.
COMEBACK.—This is an carly variety. of fair stooling capacity,
moderately fall, with clean. hollow straw, and makes 2 very nice sample
of hay. The ears are creamy -y cllow, heardless, and smoaoth. of moderate
length. fairly compact. but with a long tapering tip.  The geain is
small. somewhat shotty in character, thus rveseibling Bobs, with hard
semi-transhwent endosperu. The grain is of Ligh milling quality,
and. like Bobs. is cagerly songht by millers, ninking a good perentage
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MARSHALL'S NO. 3. GLUYAS. CORREL’S NO. 3.

of high-quality flour very suitable for blending purposes. Tt has
heen sold on the Syduey and Adelaide markets at varvious times at
3d. to 6. per bushel above ordinary faug. wheats. It has the reputa-
tion of being a shy yielder~hut in some of the drier distriets it has
done remarkably well. There is a number of strains of Comeback
in cultivation, and some of these are recognised as of more value than
others, Among these latfer might be mentioned Prati’s Comeback,
orizinated by Mr. Pratt. of Two Wells. South Australia. to whom the
late Mr. Farrer sent a sample of the ovimioal cross.  Comeback is a
crosshred wheat, of Fife-Tediau parentage, and may be considered the
best milling wheat yet produced under Australizn conditions.
Kz
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FIRBANK.—This is one of the most popular hay wheats to the
Riverina, and for some yenrs past the demand for seed of this variety
has buen nnprecedented. ILis an early. tall-growing, ercet variety
of woderate stoolipg vapacity. with good heavy flag.  The straw ix
strong. yet hallow. and makes sweet hay of good quality, which retains
its colour well, The cars are long smooth, lax, open. sod tapering,
with shight tip beards.  The chafl is of » yellowish-white coloar, and
holds the graiu somewhat laosely, and possesses very short, stiff,
terminal awns.  The grain is large, plunp. and soft. It is rather
liable to Rag smat and rost. [t oas essentially @ hay wheat.

GLUYAS ~—This variety s vers popular in the Mallee districts of
South Australia on account ol its eavly maturity, general immunity
from discase—particwlarly its rust-resisting pom‘)\*‘md its capacity
for vieldipg well in dry seasous. It s vigorous. moderately tal
growing, early varicty, fair tillering power. = Tt is. however, somewhat
weak v the straw. and has a fepdeney to go down, particnarly in
heavy weather.  The cars are dark-ronze io colonr. moderately
compart, and possess a slight tip beard.

As the grain approaches maturity. the dark heads become pendu-
Tous. bt do not shell on aceount of the firnly closed enveloping gliwes.
It is @ very useful variety for sowing in dry distriets in a late season,

KING’S KARLY.—This 1s another very popular early variety in
Maliee country, which vields well o a dry season. It is a selection
made many years agou by the late JU\GP’I King, of Georgetown. South
Australin. It is a vigorous, tall-growing variety of moderate stooling
capacity. possessing semi-solid straw with a fair amwount of flag. The
ears are bearded, white, somewhat open;, and the grain large. plump,
and of low strength. fn spite of its beard, it is prized as a hay
whent on account of the solidity and sweetness of its straw, and the
capacify fo refain its colour well. 1t is a very old variety; but
during recent yvears it has been greatly improved iu yielding capacity
by Professor Perkins.®

STEINWEDEL is a very popular. early maturing variety, exten-
sively grown i Vietoria, Sowth Australia. and New bm:th Wales. It
originaled from a selection made from a crop of Parmer’s Friend—
one of the old Purple Straw varvietios. 1t ix a free stooling, moderately
tall-growing  variety, with droopivg  foliage and strong. hollow,
pu.rpll\h straw,  The ears are smooth. white, bold and large. with
broad spikelets and a slight tip beard.  The grain is large. bright,
plump, hut soft and mealy. 1t is casy to mill. and the flour ix of
good volour but of low strength.

This variety has a strong teudency to shell, and the erop should,
therefore. be haryested as soon as it reaches maturity in order to
obviate losses. It is a good yielder i the drier sreas. and can be
refied on to do well in a dry spring.

THEW is o remarkably early vigorous-growing wheal, possessing
good stooling powers. It is a moderately tall grower. with stiff narrow
flag and medium-sized hollow straw. It cures n zood colour, and in
some early districts has given good vields of hay and green stuff. It
bas been singularly free from rust during the past few years, but

® Ve Improvament of Cereals, Parkins and Spofford, fulietin, South Australian Department of
PO riite
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Bt

this may probably be due to its rapid maturity rather than the posses-
ston of actual rust-resisting powers.

It has a long tapering beardless head, with smooth white chafl, and
somewhat lax spikelets, which. however, hold the grain well, and cause
some difficulty in threshing, It is a crossbred wheat with improved
Fife parentage. and is a very good hay wheat.

Mip-season VaRIETIES,

BAYAT is a crosshred wheat with improved File and Jopathan
parentage. Tt is a nid-season variety which very closely resembles

BAYAH. TRIUMPH. HUGUENOT.

Federation in the colour of the ehaff and the short upstanding straw.
It is & very vigorous grower, of good stooling capacity, with well-
developed, shapely, dark-brown, compact ears with clubby tops. The
cheff is smooth, but the spikelets near the tip are slightly awned. The
grain is plump, soft, and white. On account of the short stiff straw
it is not snited for hay, though its grain yields have been very satis-
factory.

CORREL’S No. 3.—This is one of a number of varieties originated
by Mr. J. Correl, of Arthur River. Western Australia. the originator
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of the Le Auguenot Wheat. Correl’s No, 3 is & tall-growing, vigorous
variety. with good, strong. semi-solid straw, and a good stooler. It
retains its colour well when eut for hiay. aud makes a very zood sample.
71 posscesses a good compactly-built ear. slightly awped at the top.
The chaff is dark-brown in colonr, and smooth, whilst the grain is
large aud woderately plunip.

DART'S IMPERIAL—This popular variety was originated by
Mr. Thomas Dart. of Nhill. Victoria. formerly of Lucindale, South
Australia. and is a selection Trom o purple straw variety. It is one of
the aldest varieties in general cultivation at the present time. Tt
is @ goad all-round grain and hay wheat, and is a very reliable yielder
in most whent districts, Tt iy a tall.growing variety, with good
sfooling powers. bt holfow stemmed, and possessing considerable
folinge.  The lwads are well developed. sqiare and eompact, with
broad, smooth, cream-coloured spikelets. somewhat crowded towards
the tip. giving the 1op a clubike appearance.  The chaff s
smooth. but possesses slight awns towards the suminit of the head.
The grain is solt, white, and mewly. and not of high strength.  The
grain ix cusily milled, and it belongs to the weuk Hour ¢roup of wheats,
thangh the colour OZ the flour is excellent.  In Departinental variety
tests the vields of Dhart’s Imperial have usually stood out prominently,
and confirm the opinion that this variety is a geod prolific standard
fype far nost of the wheat areas.

FEDERATION —This is. without question, the most popular and
prolific variety of wheat in geneval cultivation at the present day. It
wis produced by the late Mr. Farver, Wheat Experimentalist, of
New South Wales, from a cross between Purple Straw and Yandilla.
Yandi)la is a cross between Improved Fife and Elewah, an Indian
variety.  The production ol this wheat wuas probably the greatesi of
Mr. Farrer’s many friumphs in wheat breeding. for none of his many
suceessiul ¢rosshred wheats have enjoved such a wide measure of
popularity as Federation.  Indeed. dnring the last six years the
golden yellow characteristic of old time Australian barvest fields has
been gradually chanmzed ta a dull bronze throngh the ever-increasing
popularity of Federation wheat.  This popularity has been won by
sheer werit, for Federation. when seen in the field for the first time,
is decidedly unatfractive in appearapce. especially when grown side
by side with the showy wheats of the Purple Straw type. Most
farmers in growing it for the first time have expressed great surprise
at the vielding capacity when the wheat was taken off, for the yield
invariably exceeded {he expectations based on pre-harvest estimates.
As a matter of fact. Mr. Farrer's main aim in producing Federation
was to produce a variety suited to the Australian wmethods »of
harvesting with the stripper. Federatiop Is a short, erect-growing
variety of cderate stooling capacity, with broad, semi-erect, light-
green folinge. 1t has short, upright. stiff straw, unaffected by some
of the most violent storins. Tt may be regarded as o variety in which
there is a maximuwm of grain to the minimum of straw.  Its chicf
feature is its extraordinary prohfieacy. It was not intended for nor
recommended as a hay wheat, 1t is essentially a grain yielder. It
possesses a bold, square, beardless, conmact head, with a peculiar ned
sharactarictic hrangze east hraad  well.develaned wmonth epikelets
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As might be expected. there are numerous strains of Federation
on the market,  In many the original sqnareness and bloeky nuture
of the head. eharacteristic of the variety when it emerged fresh from
the breeder’s hands, bave to a large extent disappeared.  The offect
of rigorous selection in maininining the vielding capacity of a ziven
variety may be secp by the results ar the Longerepouy Aeviculiurai
College fhis season.

Asmall pareel of hand selected Federtion (third selection ). which
was produced by the writer at rhe Papafield Wheat Station, South

FEDERATION, ATANDILLA KING, KING'S EARLY,

Australia, was put io competition with two other Federation plots
under precisely siwilar conditions. Whilst the yield of the hand-
selected seed was 43.2 bushels, the two other plots gave 34.5 busheis
and 32.8 hushels respectively. TFederation is susceptible to fungus
diseases—especially rust and flag smut, and. to a_lesser extent, “take
all’’ (Ophiobolus greminis). Were it a more discase 1'esxstfmt and
earlier in maturing, it would be ideally suited for the more arid areas.
‘The grain is very liable to suffer from bleaching, especially in a
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showery hsrvest, owing to the faet that, wnlike many of the older
whent varieties, the ear stands upright when ripe. and allows rain to
readily pepetrate the ear. Its grain is soft. white, and plump, and
vields 1 good percentage of Hour of creamy-yellow colour. Though
the strength of the flour is considerably lower L]lan Comehack and
Bobs. it is higher than the Purple Straw Wheats.®

Jt T]I AN is another crosshred produced hy the late My, Farrer,
and is of Fife-Indian parentage—ie., the result of matm" Improved
Fife with av Indirn variety known as “‘Tndian G.° Tt does better
in moist cool distriets than in hot dry regions. Tt is a fairly vigorous
arower, with moderate stuoling cupacity. with sparse. ercct, glancous,
nurrow foliage, and hollow, slender, snpple straw. Tt is fairly rust
resistant. and has repeatedly eseaped injnry {rom rust when other
jetics have been seriously attucked.  Thediead is characteristic in
shape. being broad towards the evatre and tapering graduwally at the
summit with white, smooth. heardless, compact. closely adherent
spikelets.  The chaff adheres closely to the grain. and possesses sharp
poinfed tips.  The grain is hard. and of excellent appearance, apd
vields a gond proportion of flonr of high quality and strength. Tt
is a diffienlt variety to sirip. on accouut of the closeness with which
the grain is held.

ZY.ALAND BLUE.—A ¢ross between Tardent’s Blue—a good hay
wheat-—und Zealand-—a variety of the Lammas type—bred by Mr.
G. F. Berthaud. of Western Mustralia, and sent out as Crossbred
B34 1t s g tall-growing, medium late variety. with good stooling
powers, and strong straw. This variety has cdone well, both as a
graip yielder and bay variety. especially in the cooler wheat areas.
The head is long. heardless, slightly tapering, with characteristic
velvety chaff.  The grain is large, plup, and medium hard, of very
attractive appearance. and of zood milling quality.

vi

Lare VARIETIES.

AMERICAN No. 8.—A vigorons tall-growing variety. of good
stooling capacity.  This was the hest of a large momber of American
rarieties grown at the Paratield Whent Station over a period of five
yeurs, It has done well both as & grain and hay yielder, and when
thoroughly acclimatised it may prove a valnable variety. It is a some-
what late wheal, with firm. upstanding straw, and characteristic
dark-brown hends.  The ears are narrosw. well formed, beardless, with
rather densely packed spikelets. and the chafl very closely adheres to
the grain.  The grain is small. hard, and dark red, and of good milling
quality. ast season a bag of this variety svwn at Rutherglen Experi-
ment Farm on stubble land gave 2514 bushels per acre.

GENOA is a late wheat with goad stooling propensities and upright
straw. Tt is one of the bunt-resistant crossbred varieties produced
by the late Mr. Farrer, and its introduction suggests the possibility
that the pickling of seed wheut for the prevention of bunt may in the
near future be dispensed with. It does well in seasons when the
spring rains are heavy, Thus. at the Rutberglen Experiment Farm
last season, a Z-acre plot on stubble fand yielded 2114 bags of gruin,
or 32.2 bushels per acre. It is more svited. however, to cooler districts

* Pide Milling Qualitios of South Austrellan Whests, A. E. V. Richurdson, Bulletin 52, Lepart-
ment of Agrienlture, South Australia
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than hot ones. The ear is long. leurdless, slightly tapering. with
characteristic rounded widely-spaced spikelets.  The chaff is wide
and smooth, and the grain soft, white. plump, and menly.
HUGUENOT.—This wheat was originated by Mr. J. Correl, of
Arthur River, Western Australia. Mr. Correl has been responsible for
the production of a nuwmber of new varieties, most of which are hay
wheats. He states that it was obtained in 1897 from a crop of Medeah

MEDEAH. JONATHAN. ZEALAND BLUE.

‘Wheat, and from the twelve distinct variations he obtained from the
variety he selected in 1898, He supposes that his selection must have
been 2 natural crossbred wheat between Medea and Purple Straw.
Huguenot is a very tall-growing wheat of the macaroni or durum class.
and is quite free from the long, coarse beards characteristic of
Medeah. It stands up well, frequently growing to a height of 6 or
7 feet, Its straw is practically solid, and very sweet in churactey.
It is a poor stooler, and must, therefore, be sown very thickly. This
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is the roore necessary on aceaunt of the large size of its grajn.  [ts
early growth is ercel. and ol Dght-green volonr. and the leaves hroad
and stiff.  Ualess sown thickly the straw goes up like miniatare
bamboos. The head is very dense and compact. heing dark hrown
in colour, with a cast of purplish black.  The spikvlets are densely
crowded, and give the ear a club-like appearance.  The grain. which
is long, hard. horny, angular. and slightly pinched. adheres ('Iosvl__\'
to the chaff, and makes the wheat diffiewlt to strip. This diffientty is
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GENOA. FIRBANE.  AMERICAN NO. 8,

increased by the fact that the wheat is invariably a tall grower, and
possesses very prominent top nodes, which latter often choke the comb
of the stripper or havester, It is a macaroni wheat, and not & milling
wheat. Its gluten content is high. but the eolour of the flour is
very objectionable. It is a very poor yielder. and will not pay to
grow for grain at fa.g. rates. It is essentially a fodder variety,
being grown either for hay or ensilage. As a hay wheat it gives an
exceedingly heavy eut, wyields up to 4 and 5 tons per acre being
#masmant in Ronth Australia.  Mixed with varieties like Baroota
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Wonder, Majestic, or Caleutta Cape Oats. it gives heavy cuts of good
quality sweet hay. 1f is smut resistant, and relatively rust resistant.
The cost of seed wheat of this variety is usually high, but it could not
be produced with profit at ordinary fa.q. rates on account of the
low yield of grain per acre.

MEDEAH.—Like Huguenot. this helongs 1o the Macaroni class of
wheats, and is a tall-growing late variety which stools very sparingly.
The straw, like Huguenol. is practieally solid, but coar n character,
sweet, and besring prowinent nodes. It is difficult to harvest, par-

COMEBACK. THEW. DART'S IMPERIAL.

ticularly when growing gaokly, owing to the pendent cll;n'a‘(-tur of
the ripe heads, and the prominence of the last node causing the
stripper 1o choke. It is a very suitable variety to sow for: the pro_du«':»
tion of a heavy crop of green fodder or eosilage; but for hay it iy
rather unsuitable on account of the coarseness of the straw and the
beavily bearded heads. The difficulty in harvesting both Huguenot
and Medesh nay be obviated. particularly where it is liable to grow
rank and tall, by sowing it early in the season and grazing the young
plants, and allowing the second growtb to mature for grain. The
heads are compact. the spikelets densely crowded, brown in eolour
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with patches of blaish ieck. possessing long. black, sorratod beards,
and d. horny. long. and angular grain.  The milling quality of the
grain is very low, It is essentially a forage variety.

MARSITALL'S No. 3.—~This is one of a large mimber of varieties
originated by that sneeessful wheat breeer, Mr. R Marshall, late
of Templars. South Australia. 11 is a late wheat of good tillering
capachy. but rather slow growing when yvonng, with a somewhat
spreading habit. and broad, dark-green, drooping leaves. [t is some-
what rusi resistant, but its Lite waturity is an objection for the drier
districts,  The straw. when vipe. has a purplish tinge, stands up
well. aud hears o beardle sontewhat open head of fair length
carrying smooth, hroad spikelets. with a slight tip beard. The grain
is soff, white, plump, and of fair size, and of fair milling quality.
1t is very poputar in South \ustralia, New Seuth Wales, and Queens-
lund, and bag been very widely grown for hay.

YANDILLA KING.—This is another of Mr. Marshall's erosshred
wheats, and is a hal{-sister to Federation. {t was obfained by mating
Yandilla and Silver King (a2 white-strawed vaviation of Marshall’s
a Jate wheat, with good stooling propensities, and, like
3. is a somewhat slow grower in the ecarly stages. The
ripe straw s stiff, hollow, and wupright, on the short side, bearing large,
well-developed, shapely, beardless hieads, ereamy-white o colour, with
broad, elose-set smooth spikele The chafl adheres clogely to the
grain and renders stripping somewhat difficult.  The ear is slightly
tip bearded, and the grain large, plump, wedium hiard, white, and of
good milling guality. 1t has been a consistently beavy yielder, and
bas done well in Departinental varicty tests, and must be regarded
as one of the most prolilic grain varieties in general cultivation.

WIITE TUSCAN.—A very popular hay wheat, late. with good
stooling powers.  Possesses fine quality sweet strsw, which retiains its
colour well when cut for hay. The head is rather open. heardless,
white. and possesses a characteristic tapering tip. 1t gives a heavy
cut of good quality hay.

The foregoing list of wheats represents some of the varieties which
bave done well in various parts of the wheat arcas. The list is not
intended to be exhaustive. but is intended merely to direct attention
to varieties which have been proved to be satisfactory for forage,
ensilage, bay, and grajn purpnses.  The number of varieties grown
in the various wheat areas under different local names is legion, but
careful apalysis of the properties and structure of many of these
varietics reveals their identity with well-kpown standard varieties,
It is to be regretted that, up to the present. no satisfactory scheme
of descriptive classification of the Australian wheats has yel hecn
evolved.  Such standardization and classification is a work of the
future, and might wel) be done by the co-operative eflort of the State
Departments of Agriculture.

Incidentally. it might be menfioned that the producfion and sale
of pure varieties of seed wheat is very rarelv a remunerative business.
While large incomes have been made by the breeders of hizh-cluss
stud stock. there are very few men who have profited from the pro-
duction and sale of new varieties of seed wheat, or improved strains
of old varicties. The men who have contributed to the wealth of
Awetralia hv tha neadustion of new and improved strains of wheat
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have pot benefited financially from such productions. The reason
is obvious. Before a wheat can be popular it must have been tested
over a wide area, and proved to be of value in v nwuber of localities.
By the time its value has been domonstrated the variely is possessed
by many growers, and the monopoly of the variety cunnot, there-
fore, be possessed by the breeder. Moreover, the productive powers
of wheat are such that the total produce of one hushel in five years
would be sufficient fo seed the whale of {he wheat area of Vietovia.

Most of the Sinte Departments of Agricultnre and Agricultural
Colleges have taken in hand the production and distribution of selected
varieties of graded seed wheat.

A list of varieties of eheat available for distribution by this
Department for the seasons 1913 and 1914 is announced in the
advertising columus (p. vii).

Obviously, the production of high grade sced is most effective
when the seed has been selected within the limits of “pure lines’’;
that is, the produce of a single typical high erade plant, and con-
tiguing the selection on the lines indicated in Article 9 of this series®
selection on sueh lines has already Deew initinted at Rutherglen.
Loogerenong. and Wynua, but at Jensf {hree years must elapse before
such seed will be available in bulk for distribution. Meanwhbile, such
varieties as are available ip buik for 1913 and 1914 are announced
elsewhere.

(T'o be continued.)

(Conitinued from page 4.)
By F. R. Beulne, Bee Expert.

NIL—NUCLET.

The word nucleus in hee culture means a small colony of hees taken
from a norwal colony and established separately in a small hive. The
number of bees in a nucleus may vary from 500 to several thousands.
the strength of population being regulated by the beckeeper according
to the season or the purposes for which nuclei are formed. There
are two distinet objects in making nuclei by the division of a stock of
bees or of 4 swarm, one being increase, the other the mating of virgin
queens,  If the object is imerense in the number of colonies, each
nucleus should consist of not less than one-fourth of 2 normal colony,
otherwise the end of the season will bave arrived before these small
colonies have developed suffitiently to winter safely.

For the mating of queens, nuclei are indispensable to the queen-
breeder and the modern apiarist, but for this purpose the number of
bees in each little hive may be much less, the object being merely to
provide & separate habitation for each young queen, with 2 minimum
of worker bees, consistent with taking care of their abode and resisting
climatic influences.

In the raising of queens for the purpose of superseding those which
are cither too old, or otherwise inferior, bee-keepers often encounter

* Jour. of dgric. of Vie,, Jan., 1013, Wheat (mprovements.
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diffienltics in any ene of o mmber of wethods employed to get the
young guerns safely layving

The most diveet. but also the erndest and most wasteful way, is to
Kkill the old queen and either et the bees raise cells themselves or
supply them with @ queen-rell previously roised elseschere. If the

queen killed werce old. it had been a good one iu her time, the bees
may raise s good yenuny gneen from her brood. but in the case of an

inferior queen no hmprovenent, exeept i cneed he expected. When
a queen-ce]) of goud stack paised uwder the  praper  conditions s
given, the vesult will be as good ax by any other wethod, so far as
the vitality and profifieness of the young queen are comeerned.

T eithier case, however, there is o considerable loss in the reprodue-
tiou of the worker-foree of the hive. umeh_ less certainly. but stlll
considerable, when o eell. ready 1o haih within 1\\0 d/)
When allowing the bees to raise o new queen themse
ing or removing the farmer queens it will he at Jeast _1 d(|\< bpfore

NUCLElI HIVES FOR MATING QUEENS,

the young queen commences egg-layi when a cell is given, it will
be twelve dayvs during which reproduction is at o standsuill.  Now, as
good gueens cannot be raised. excepting under the very conditions
which cause brood-rearing 1o be at its best, it follows that breeding is
interrupted just when it should be at the maximum. Even a poor or
old queen will ut such a time lay 500 eggs per day, representing for
21 davs a worker force of 10,500 bees and 6,000 for twelve dayvs. but
as young bees continue fo hateh for 21 days after the old queen is
removed, the weakening of the colony does not become evident till a
month atterwards, by which time the cireumstances have probably
passed from memary.

It is a generally understood fact that there can be only one queen in
& hive at g time and, with the one exception referred to further on.
that liolds gond, as, on {he average. from the tioe the voung queen
Tatehes till she beginsg 16 lay, ten dayvs elapse, and a break in egg-
laying for ihat period must of ne-essity ocenr. To reduce this in-
terruption of breeding to a mivimum. or to do away with it altogether.
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different methods have been evolved aud practised, priucipally by
Americarn bee-keepers i fhe first instance.

The plan which does away with stoppage of egg-layipg altogether
is to confine the gueen to the combs of the lower rhannber by means of
2 queen-txeluding honeyhourd.  About half of 1he combs of hrood are
placed in the upper story. to whiclh a separate cntrance is provided,
A gueen-cell is given above and the voung gqueen will take her mating
flight from the upper entrance, and in dne rownse will commence to
lay while the old queen i the Jower chamber siill contipues. The
young laying queen may e removed and used elsewhere and another
cell given.

This is an ideal wethod W theory, but <ueeess depends npon d com-
bination of circwmsiances. These are: @ colony covering the combs of
two stories: a queen in the lower clunnber at least two, hut better three
years old: and a free use of fhe upper entrance by the worker bees,
otherwise the virgin queen when returning from her mating flight,
finding no hees at the upper enfrance, will be sttracted by the lower
one, will enter, and either kill the laying gueen or be hersel! destroyed
by the hees.

To reduce the total interruption of hreeding to o minimum for the
puwber of guecus required, the usual practice is o divide one colony
into a nunber of nuelei of two or three combs, cuch being given a
queen-cell wnd placed apart from others.  Many of the bees will, how-
ever, return to the former stand. leaving but voung bees hehiod.
These are unable to properiy take care of the brood and the queen-vell
aod 1o defend the little hive against intraders.

There are several ways of overcoming this diffieulty.  The becs
for each pueleus may be taken front any hive which can spave them;
they are shaken into a small erupty hive, such as the one shown on the
right of the illustration. A wire serecn is fastened over the top of the
box, and it is placed in a dark, cool, well-aired position. On the even-
ing of the day following. that is. ahout thirty hours later, the box is
taken 1o the spot where it is to be located. A comb of brood and one
or two combs rontainiug honey and pollen are token (without bees)
from some stronu colony and given to the nucleus, a ripe queen-cell
in o cell protector, or a virgin queen, in an introducing cage, being
inserted at the sawme time,

Another way of making nuclei is fo break up nto lots of two or
three combs each, a eolony which has jus{ thrown a swarm. As a
number of bees will return to the old stand. only one comb of brood
should be left in cach nncleus. Select for the purpose those combs
containing the greatest amonnt of sealed brood. and place the combs
of younng brood in the hive oo the old stand. where it will he cared
for by returned bees.

A swarm may also be divided into nucled. Tt is best to allow it to
cluster somewhere; then hive it in an empty box and about sunset
divide it nmongst a number of nuclei hives, each containing a comb of
the broud from which the swarm issued and one or two combs withont
brood. As bees which have swarmed and clustered will stay in any
new stand. a greater number of nuclei can be made out of a swarm
than a swarmed stock. The queen of the swarm should. however, be
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removed, otherwise the bees are likely to crowd to the pariicular box
she is in.

By any one of these methods frow foar to ten puclei may be made
out of a single stock, and thus brood-rearing is interrupted only to
the extent of one queen for four to ten new queens. . 1o order to still
further ccunonmize, Amerivan bee-keepers some years ago adopted a
system of very small nuclei with minjature frames and only a tea-
cuplul of bees in cuch. These are known as Swarthmore nuclei.
Owing. however. to the Hability of sueb very smuall hives being robbed
out when near an apiary. and the crratic behaviour of these small
conununities in frequently swariniug out, the few Australian bee-
keepers who experimented with this system have abandouved it. For
the vaising of the best fype of queen. it Js essential that from the irst
start of the queen-cell to the connnencement of laying of the young
queen. the most favoralle conditions shonld exist.  In the case of
very small nuclel fhese conditions are ahsent during part of the
chrysalis and the adult stage of the queen’s life. Even in nuelei on
standard combs in thin walled boxes holding two or three frames, the
period betwen the hatehing and laying of the queen is often unduly
extended hy eclimatic influences and the vigour of the young queen
impaired.

The influence of extremes of heat and cold may be reduced to a
mininm by having three or fonr imelel in an ordinary hive body, as
shown by the uncovered bive in the centre of the photograph. A ten-
frame Dody will hold four, an eight-frame three nuelei of two combs
each. The compartinents are made by thin, tightly-fitting diviston
bourds. extending upwards to the Jevel of the top of the hive. Each
has a separate entrauece facing i a different direction and a separate
thin cover board independent of the ardinary hive roof.

As it is always desirable to have some spare queens at the end of
winter. to make gond avy Josses vf yueeps, these nuclei grouped to-
zether in one hive nay be carried through the winter, provided there
are enougb bees in each to nearly cover the combs,  When queens
have heen removed, the divisions may be withdrawn and the bees
upited under one queen.

Nurlei may e grouped iu yet another way by standing, close to-
gether, two boxes of two compartments each, as shown in the second
hx\e hom the right in the illustration. The advmtar'e of this method
is that, after one queen is removed from each box and the bees united,
a four-frame super may be put on each, allowing an extension of the
brood nest upwmds, as shown on the Ieft ‘When all combs are ocen-
pied, an ordinary hive with entrance in the same position may be
substituted for the four-frame boxes, the hives moved apart by degrees,
and run as independent colonies.

TFor coanvenience the nuclei are numbered, the numbers being
painted on tablets secured by a nail in the centre and used to indicate
the state of each. The number is in normal position for queen laying;
upside down, for queenless; diagonal npwards, for queen-cell; hori-
zontal, for virgin; and for queen-fertilized but not laying yet, dxagouul
downwards.

(To be continued.)
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CITRUS CULTURE IN VICTORIA.
By S. A. Cock. Ovchard Supervisor, Bendigo.

TNTRODUCTION.

Fruit-growing in Victoria is rapidly becoming one of the most
importapt industries in the State, The aren under cultivation is
extending every vear with fruits suitable to their xeographical situa-
tion, and v the porthern areas. under irrigated closer settiement,
Citrus culture is making such progress that it bids fair 10 nltimately
outstrip all other classes of fruit in urea and production. For the
benefit of those who are embarking on the production of oranges
and lemons, this article will deal with Citrus culture in all its aspects.
According to soils. sifuations. stock, varieties. planting and pruning,

PLATE 1. —INSTRUCTING SETTLERS AT TONGALA ON CITRUS CULTURE.

irrigation, cultivation, draivage, manuring, picking, packing, market-
ing, and diseases.
SoiLs,

The suitability of the soil is a most important feature in connexion
with the successful cultivation of the Citrus family. Perfect drainage
is an absolute essential. Careful consideratiou is, therefore, pecessary
in the selection of a soil for fhe successful growth of Citrus trees.

The climate of Bendigo is quite as good for the production of the
orange as the Murray froniages, but the soil is, in many instances.
unsuitable, Bendigo soils generally are deep to fairly shallow, and
consist of alluvial and colluvial soils. The subsoil is, in many places,
retentive; consisting of red and yellow to grey days, resting on ver-
tical sandstones and slates, and are depicted in Plate 2, Fig I Such
soils require perfect artificial drainage. These soils are found as far
north as Raywood, Inglewood. and Goomong. North of the places
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mentioned, and extending almost to the Murray frootages, and cast
through the Goulburn Valley, are fouud soils consisting of a shallow
to deep red lomm. overlying a retentive red clay of varying depth,
Iying over Jayers of silts, grev elays. and gravels.  These soils are
improperly drained unless the subsoil elay is broken through to the
silt layer below.,  These red elays. however, compact again under
irrigation. and ean be classed as upsuitable.  Plate 20 Fig. 2, depicts
this class of soil.

Throughout this area, and all through the Mallee country, are
found sand hills or piue ridges These pine-ridge soils are generaliy,
most snitable.  Areas occor. however. where Citrus culbre would
prove a failw These areas consist of soils of a very sandy nature,
immediately overlving gravelly washes.  These sotls dewn foo freelv,
and dry out, and ean be classed as unsartable.  Plate Fig. 3 re-
presents this elass of soil,
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Suitable soils are veprescoted by the sedinentary liats of the
Murray fringe. the pine-ridee country of the Mallee and the deep
foamy soils and porans subsvils of the Cohuns, Bawaww, and Ton-
cala areas—of the first, the composition is all a mixture of clays,
silts, and sands. carried by floads fror the eroded highlands, and
spread on the fringes of the Murray river. These soils arc uniform
in charaeter and very deep. extending to as much as 20 feet, and
overlie & sandy and gravelly drift. They ave well drained, extremely
fertile, and produce the finest growth of tree and type of fruit in
the State.  Plate 3 shows orange trees 25 feet high, 25 years old, at
the orchard of J. Greemwood, Esq., Koondrook. The tree against
which the owner is standing produced this year. 1912, 25 bushel eases
of good marketable fruit; last year. 18 bushel cases; and in 1910,
ao SN | Ao THAL 3 o i S PR
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elass of soil is cqually producrive. Plate 2, Fig depicts this type
of soil.  Mildura is a name known evervwhere. The soils snitable
there consist of the typical pine-ridge country of the Mallee.  Deep
1o very deep red sandy . weperally overlying porous ¢lays, which
are in many cases infermixed with limestope marl.  These clays some-
times overlie silts, and these in turn overlie gravelly drifts.  Mre. J.
T. Grossmuv, of Mijdura. in a letter of I8th August. 1912, writes—
© Le the general feature of the Citrus regarding pro]lﬁc bearing. the
very limy “and gravelly soils shonld be avoided. A stiff land may be
made to suit the mangt provided it is well drained and the trees
regularly namured. and tie character of the seil changed by green
mapuring.  The more sandy and deep loawny soils are the more suit-
able. They are better drained, and allow deep cultivation.””  These
pine-ridge soils are also found at Cohuna, Bamawm, and Tongala, and

PLATE 3.—ORANGE TREE, 25 YEARS OLD, AT J. GREENWOOD'S ORCHARD.
Yy1ELD, 1912, 25 BUSHEL CASES.

they extend right through the Mallee. Their drainage is good, and
the type of fruit praduced excellent. Plate 2, Fig. 6 represents this
class of soil.

Another class of soil found in the northern irrigable areas consists
of a deep red loam. overlvirg a porous clay, intermixed slightly with
limestone marl. This porous subsoil overlies a vellow silt, which iu
turn overlios alternate lavers of gravels and silts.  This class of soil
is distinet from that shown in Plate 2, Fig, 2, as the soil is deeper and
more open in texture, and the subsoil is intermixed with sandy par-
ticles, which permit of perfect drainage and makes if very suitable
for Citrus culture. Plate 2, Fig. 7 represents this class of soil.

Other suitable soils of lumted areas may be quoted, such as decp
grapitic soils, overlving porous subsoils of friable clavs. and sedimen-
tary soils overiving gravelly washes aloug the fringes of ereeks and
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rivers. Generally speaking. a suitable soil for Citrus enlture should
be a decp loamy soil, overlying a porons subsoil, which in turn over-
lies a gravelly wash as shown in Plate 2. Fiz. 8. Red soils. as far as
my experience goes, do not make any difference in the deeper red
colour of the rind.  The rich red tiuge of the Navel variety appears
equally in all the elasses of soils indicated in Figs. 3. 6. 7 of Pate 2.

Tests of the subsoil of any arca {o he plnnud shonld always be
made hefore planting, so as to thoroughly wnderstand its eharacter,
quality. reenlarity, and freedoin from any hardpan or impervious
luyers of coments. as shown in Plate 2, Fig, 4. Tts porosity can be
determined by dizging a hole 4 feet square and 2 feet deep, under
absolutelv dry condifions in the sunnper months, Junnary or February.
The hale should then be filled to the surface level with water. and in
two dayvs this water should have thoronghly drained away naturally,
if it does not do fhis, the soil reguires under-drainage,

SITUA 10N,

The aspect of the orchinrd shonld be well considered.  Citrus trees
like a well sheliered and warn sifuation.  The generally flat surfaces
of the suitable areas do not Jend themselves to muoch choice. but
advantage should always be taken of any eminence. The orchard
should be given, as near as possible, a northerly and an easterly aspect,
and should be protected from the south and west.  The climatic con-
ditions of the morth and east arc congenial. The eold winds of the
south and the west are very severe ou young trees, as well as on the
voung growths of old trees. On the plains of the north frosts are
rarely severe enough to do any serious damage.  Any fall of tem-
perature below 29 degrees IFah. may injure the lemon. but the orange
will withstand more severe copditions of frost.  Only on rare occa-
sions have very low temperatures occurred, as can be shown by the
following table, Taking the three places mamed as tfypical of the
climate of the Citrus areas:—

Temperatures for 1910, Greatest High snd Tow known.

Highest Highest Lowest
Maximum. Maximum. Minimum.
Mildora - . 108°, Dec. 20th | 30° 123°
Bendigo B 6Lh Jan th @ 117¢
Echuca 100° 26th Jan. | 82 €°, 21st July 115

In the midlands and the south. although every advantage is taken
of soil and situatiom, the orange produces a fruit of thiek rough rind,
with much rag, and of poor quality. The lemon does much better,
and can be grown, practically, all over the State under congenidl
soil canditions —Doncaster and some parts of Gippsland being especi-
ally favorable. The suitable irrigable areas of the north su(,cessfully
produce all ctasses of Citrus fruits.

Under irrigation, aad on Closer Settlement blocks, mixed culture
is the general practice.  Blocks are as a rule small, and the holder
bas to produce many varicties of produce—lucerne, fodder crops,
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vegetables, and fruit. Wherever practicable. suitable aveus should
be given over wholly to the production of special crops. There
should bhe Citrus arcas, deciduous fruit aress, and vine areas, distinet
from lucerne areas, and mixed fodder crops.  This would modifv, to
a large exfent. the danger of over-irrigation, and wnder seepage, so
injurious to Citrus trees, caused by the laying out of closer settle-
ment blocks op wrong lines. Under intense cultwre, Citrus trees
should be planted on the highest portion of the land. The highest
portion is usnally the sandiest and best drained. and along the highest
points the irrigation channels are brought tn command the block.
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PLATE 4.—PLAN OF IRRIGATION BLOCK, SHOWING 1U-ACRE CITRUS ORCHARD
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Citrus trees require moce frequent irrigation than deciduous fruit
trees or vines, and, economicully, the planting of the higbest land
with Citrus follows as a natural deduction. Lucerne requires more
water than fruit trees, and if planted on the high ground, and the
fruit trees planted adjacent to and below the lucerne, under-seepage
Is likely to occur with great damage to the orchard block. The older
Irrigators of this State will have recoguised these conditions long
igo. Plate 4 represents a closer settlement block set out according
to soil and situation for the guidance of new settlers.
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To shelter the orchard from the south and west it is advisable to
aid the situation by suitable wind breaks, Sugar Gums and Pepper
trecs planfed. alternately. at a distance of 20 feet apart will make o
suitable breakwind as far as shelter is concerned. The Sugar Gum
grows high. and the Pepper tree hus foliage right 1o the ground.
These trees should never be planted neaver the orchard than 50 feet.
Tagasaste (Tree Lucerne) is most suitable. and ean he plavted half
a chain away from the orchard. It is a qguick grower. long lived.
makes a dense hedge, and can be trimmed. nor is it a robber of the soil.
These trees should be planted in ihe carly spring (August), at a dis-
tance of 8 feet apart.  Olives can alsa be used as a breakwind.  They
do not grow rapidly, but form a valuable adjunct to the orchard. and
should be planted 30 feet apart. half o chain away from the orchard.
Varieties suitable—Black Italian, Blanguel. Bouguettier. Verdale,
Lucea, Manzanillo, Hardy's Seedling Na. 1. Cork Oaks (Quercus
Suber) could also be used. planted 30 feet apart. and half & -hain
away from the orchard, They are cvergreen. and shonld eventually
be of commereial value for the corls they produce.

(To be continued.

A CONSIDERATION OF THE CAUSER OIF STERILITY
IN FEMALE DOMESTICATED ANIMALS.

By G. Heslop, LV Sc. (Veterinary Staff).

Sterility may be defined as the incapacity an the part of an aunual
to reproduce its speeies, It may he absolute or permanent, relative
or transient.

Absolute when fecundation does vot take place

Relative when fecupdation occiws ouly very occusionally. and when
development of the young animal is arrested by accident or abortion.
A relative sterility may occur in animals in low condition, when,
owing 10 malnutrition, there is imperfect development of ovam in
the ovary apd absence of sexual desire. It mway also occur in fat,
obese animals, where there may be fatty changes in tbe generative
organs themselves.

Relative or .transient sterility is produced by causes which are
yemovable, and s, therefore, amenable to treatment.  Absolute
sterility. as thc name implies, is incurable,

Fertility in animals is dependent upon normal strueiure and
function of the generative organs, and any aboormality may be pro-
duetive of either partial or complete sterility.

In order to understand the various abnormalities which may give
rise to sterility. it will be necessary to give a short description of the
female gemerative organs. TFor the purposes of this article these
organs may be said to comprise:—(1) the ovaries; (2) the womb:
{3} the uterine tubes; and, (4) the vagina. N
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The ovaries are two bean-shaped structures (about the size of a
hen’s pgg in a ware’ sitnated abont o hand-breadth behind the corre-
sponding Kidney.  They are situated in the abdominal cavity, and
are suspended from the abdominal “raof™ by a lurge expansive mass
of Jigament.  They are concerned iu the developinent of ava or eges
at the various periods of “season™ throughout the eencrative life of
the animal.

The womb is a hollow muscular sac. which. like the ovaries. is
suspended from the abdonbval roof by Iarge Tolds of Jigament, Tt
is Y-shaped. being made up of a exlindrical body from whick, in frout,
two howns (right and leftr are giveu off, and these i forward
fowards their respective ovaries. At the forward termination aof
these s, and conneeting them up more or less completely with
the ovaries. arve the ufevine or rallopian tubes,  These tubes convey
the ova or cggs from the ovary to the wombh, where. if the ovum is
fertilized, further development will fake place

Porfion of the hinder part of the womb projects outwards into
the cavity of the vagina, and is somewhat coustriefed where if joins
the vaginal wall, forming the so-called os. or neck.  Tn a normally
developed os this constrietion does not bring about perfect occlusion
of 1he passage between the vagina and the womb, although a very
preat reduction in the size of the opening is thus oceasioned.

The vagina is « tubular passage, abont § to 8 inches in length in
the mare. leading from the neck of the womb, and opening externally.

The gencrative organs of the donmesticated fenale animal are only
in a state of greatest aetivity during the prime of life.  The most
uotable characteristic of their functions is their quality or state of
Leing regnlarly recirrent,

Prior fo the attainment of puberty the generative orguus are
inactive and incapable of reproduction; but. when the age of puberty
is reached, (his peried of inactivity aives place to one of periodieal
aetivity,  This change ocenrs in both saxes. but is earlier attained io
the female fhian in the male, and marks the animal’s arrival at sexual
maturity,

The age of puberty is variable and indefinite in that it is controlled
by« nuwmber of outside tnHuences, such as climate. work, and food.
For instance, animals bred ia hot counntries reach sexual maturity
earlicr than those aninals of the sawe species bred and rearved in cold
countries,

With the adrent of puberty, changes take place in the generative
organs, one of the most important of which changes is the oceurrence
of Scuson or ITeat. The occurrence of season in animals is dependent
upon the attainment of puberty. and upon the development of a
ripened ovum in the ovary. It Las been shown by experiment that
it the ovaries ave entively removed from a female animal by an opera.
tion, such as spaying, season will not oceur.  This is ap interesting
fact, as it enables us to understand a wunwber of the phenomena
assoclated with some forms of sterility, one of the symptoms of which
is total absence of season or heat.

Immediately prior to the appearance of season, an ovum or egg
wondergoes ripening in the ovary and escapes along the nterine tube.
being conveyed towards the womb. If a male and female anima!

w
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become mated at this time the egg wiil bevome fertilized by one of
the living particles roniained in the sewen of the male.  The union
of these male and female elements will result in the formation of a
new individual, which will subsequently undergo dmelupmem in the
womb of the female wntil expelted at birth.

PREVALENCE OF STERILITY.

In the absence of statistics it is hapossible to arrive at any copelu-
sion regarding the prevalenee or otherwise of sterility.  TIn certain
individual studs pregnaney and sterility figures have been kept. aund
these furnish the only information that is available. as far as I can
ascertain.  As these fizuves refer principally fo pure-bred animals,
they cannot be tuken to apply generally, as it is a well-known fact
that the degree of sterility is greater in pure-bred stud animals than
in animals less subjected fo artificial  condifions of feeding and
exercise,

In female animals other than mares it hus been impossible to
collect any relinble data from which fertility and sterility tables conld
be worked out.

Statistics furnished by English authorities go to show that from
25 ta 30 per cent. of mares used for stud purposes fail to produce
foals. I am unable tu ascertain if urtificial insemination was prac-
tised in the studs from which these figures were obtained. In all
probalility it was not, for fizures supplied hy one of the lurge German
Studs go to show that the percentage of sterility in that stud was 28
before artificial insersination was praetised. and that after artificial
mmsemination was introduced this percentage of sterile mares was
reduced fo 21 per cent.

The degree of sterility varies in different breeds. For instance,
in Great Britain, in Shire mares the average percentage of sterility
was shown to he about 37, while in Clydesdales the percentage was
abour 32, and in Welsh and polo ponies the percentuge was about 30.

An examination of the figures available goes to show that an
cnormous annual loss is occasioned by this bigh degree of sterility in
the larger domesticated animals, and. therefore. any means to remedy
the evil will commend itself to breeders.

CAUSES OF STERILITY.

Injudicious breeding and miswanagement.—A great pumber of
cases of sterility bave as their casual agent some error in dieting and
exercising. ¢ Condition 7 in an animal intended for stud purposes
bears an entirely different relationship to ** condition ’’ in an animal
intended for slanghter and food. Grossness should never be cou-
founded with good-breeding condition, it being a well-established faet
that very fat animals, espeeially females, often fail to conceive when
mated.

Sterility is frequently seen in animals specially prepared for show
purposes, where obesity and grossness are often associated with idle-
ness and lack of exercise.

In race-horses there is often noticed & remarkable degree of
sterility, especially in females. As these animals are not wsually
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allowed to breed until after the completion of their racing career. a
condition of sexual inertia is established: in addition. the hard, dry
food given in a racing stable tends to hold in abeyvance the powers of
precreation.  Such animals. in the majority of cases, require a long
spell at grass before they are mated, in order that they may be capable
of reproduction.  Tood, although probably only an arcessory canse,
exerci a remarkable influence wpon the production of sterility.
Unbalanced rations containiug excesses of foods which are rich in
carbohydrates (starch and sugar) are rapuble of preducing varving
degrees of sterility: such a food as brewers' grnins heing especially
notorious in this respect. Foods, such as pess, heans. lucerne, and
clovers, contuining large gnantities of mitrogenous substances, are said
to inerease fertility,  This they probably de fo a limited extent hy
iucreusing sexnal desire and assisting i rousing up a sluggish and
inert condition of the ovaries to the production of ova and sesson.

Poverty and overwork are conditions which are often assoejated.

and which tend to lower the fertility of the animal by bringing about
ovarian jpertia.
The influocuce upon fertility exercised by age is worthy of con-
sideration.  The ability to reproduce the species becomes gradually
less as age increases beyond the period of fall physical development,
until. figally. in old age. the sexual function eceases altogether.
Avimals which have been mated soon after the attainment of puberty
are more likely fo conceive than animals which have been kept sexually
idle until old age is reached and then mated.

To-breeding exercises an influence upon fertility. it being found
that mntmnod in-hreeding results in the production of rmmmls
possessing varying degrees of harrenness.

Hyhrids, such as mules. are generally regarded as being sterile.
s huve been recorded where mules of both sexes have been capnble
of reprodnction, but these cases are excepfional. the rule being that
Lybrids ave sterile. .

Tn mares of an exceedingly excitable temperament it is often
noliced that immediately after service the semen is ¢jected by a series
of violent straining motions of the genital organs. Jo these cases the
eflect of exhmnstive work before serviee is bepeficial.  This fact was
probﬂb]v first noticed by the Arabs. as it was a commou praclice with
them, in dealing with excitable mares. to submit, theni to a fatiguing
gallop immediately hefore service. and afterwards to leave them quictly
at resy.

In vicious draught mares. brisk exercise and the pouring of cold
waler over the hind quarters und loins atter service has proved of
benefit in preventing the em fion of semen.

Climate, as well as exercisifig an intuence upon puberty in animals,
may influence fertility.  Animals subjected to sudden chunges of
climate are often rendered temporarily sterile until acclimatised. It
has been noticed that animals are wmore fertile in countries where the
climate is fairly eveu. and is not subject to sudden extremes of
temperature.

In apimals affected with chromic debilitating diseases or fevers a
temnporary and sometimes a permanent sterility is present, in which
there is dullness of sexual desire and faulty development of ova in
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the ovary.  lu the trentment of this condition, cerfain drugs having
a stimulating action upon the generative organs are indicuted, These
drugs include stryehpive, compounds of phosphorus, arsenical cowm-
pounds, and several non-official drozs.  Another favorife drug amongst
soe horse-breeders, hut ove falling rapidly into disuse amongst veteri-
narinns. is cantharides (Spanish fies). )

In the nse of any of these drugs for ovarian inertia the breeder
showld he wuided by the adviece of bis veterinarian. for. owing to
injudicious use. they have heen responsible for the production of
sexunl and other disorders wmore serious in thehr consequences than
those for which they were originally admipistered.

A large number of cases of sterility have their origin in alierations
i, and diseases of. thie ovaries.  This is especially true of the majority
of vases of stevility oceurring m cows, wliers altewations in the ovarian
stibstance ave common.  These alterations nsually take the form of
cysts, which. by eplargement und pressure, destroy ovarian tissne and
prevent the development of ova. It is not usual for both ovaries to
be cystic at the same time, excepting 1o well-advanced. old-standing
cases.  Where one ovary is cystic and the other one lealthy it is quite
pussible for the healthy ovary to take up the whole function of pro-
ciction of ova and for the animal to conceive, Usually, however. a
evstic condition of an ovary gives rise to irritation in other parts of
the genita) truct. causing straining avd expulsion of the semen at the
time of serviee,  The remedy for this condition is surgical. and has
for its object the breaking of the evst wall and the liberation of its
contents: or. in some cases, the vemoval of the diseased ovary and
evsi. leaving the normal ovary to eavry on the whole funetion of
development of ova.

In pampercd, obese animals a condition of fatty degencration of
the ovaries frequently exists.  Fat animuals are notably infertile, and
where fatty changes take place in either the ovaries or the uterine
tibes the animal is permanently sterile. Except in the early stages
the conditivn is ineurable.  Dieting on foeds poor in starch. smgar,
and fats. together with vonstant and properly regulated exercise, is
about the only treanment likely to have any heneficial effect.

Diseases of the generative organs. such as  tuberculosis, and
malignant tinnors or growths affecting tlie ovaries, are rare. but when
present give rise to sterility,  In the case of growths the only effective
treatment s surgical removal.

Anieng sterile mares the majority have at some tume in life been
pregnant, or have been capable of procreation: the number which have
beep totally barren throughout life being relatively small. The
cause of these eases of sterility in one-time pregnant animals is vefer-
able to the previeus parturition. at which there was either partial or
complete retention of the afferbirth, with or without injuries
(abrasions and lacerations! of the genital organs themselves. Reten-
tion of the afterbirth is attended with much more serious consequences
in mares thau in other apiwals on account of the susceptibility of
mares to ** blood poisoning” and *‘founder.”” Retention of the after-
birth usualiy occurs in those births in which the expulsion of the voung
animal from the womb is unduly hurried. It may also occur in cuses
where birth has been unduly retarded. The semi-attached afterbirth
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becomes putrid owing o bacterial infection, and this gives rise to
catarrhal couditions of the lining membranes of the womb and vagina.
The presence of this cutarrh may. in some cases. he demonstrated by the
ovenrrence of discharges of more or less thickened fluid material from
the vaging.  Tn the majority of cases. however, owing to closure of the
neck of the womb by plugs of caturrhal material the fluid is retained
within the wowb and uno vaginal discharge wmay be seen. Sometimes
o catarrhal condition of the membranous lining of tbe vagina may
co-exist with eatarrh of the womb. in which case the discharge is
prefuse.  In chronic catarrh the lining membranes become consider-
ably thickencd, and permanent sterility results. Even in mild eases
the presence of this catarrhal fluid, which is usually acid in reaction,
is fatal to cowception on account of its destroring action upen the
hving elements contuined in the sperm of the nmle. If pregnancy
does oceur it is usually followed by 2arly abortion. Treatment should
consist of frequent flushing of the womb with weak aptisepfic and
alkalive solutions to destroy the bacteria or germs and to correct the
acidity,

Ocelusion of the opening af the neck of the womb, which may he
present in catarrh of the womb. or may occur as a separate condition,
acts ax a mechanical harrier o the passage of semen towards the
ovin, and ferfilization cannot take place.  Uuder normal circum-
stances when season is present in a femair anbnal there is sufficient
dilatation of the os to allow the semen to pass slong into the womb
and meet with and fertilize the ovum elaborated at this time.  Very.
often occlusion ix brought whout be injuries, such as tearing and
abrasions. received at the thue ol o previous parturition, when, on
healing of these wouuds laking place. there is formation of thickened
tissue aronnd the os whirh obliterafes the opening  conmunicating
betveen the vagina snd womb.,  Some of these injuries are caused
by the straining efforts of the mother n expelling the young animal
at birth, while others ave produced by the injudicious use of ropes,
hooks, knives, and other instruments by persons in attendance npon
the mother at the time of partuorition. In simple occlusion of the os,
unaceompanied by eaturrh of  the womb or vagina. the trt-ltllwut
adopted shouwld be in the direction of dilating the passage. This ean
usually be nccomplisbed by passing the hand, previonsly well oiled,
into the vagina and directing it forward until the fingers come in con-
tiet with the neck of the womh, By gentle pressure with one finger
over the centre of the os. at the same time giving the hand a rotary
wotion, an opening ean be made which can be further dilated by inser-
tion of other fingers until it is large enough to allow the whole hand
to pass through into the womb. Ferfect cleanliness is pecessary in
order to insure success. The yuzina should be tnshed out with weak
antiseptic solutions both prior and suhsequent to dilation.  The hands
of the operator should be well washed and disinfected. and the nails
trimmed in order to prevent injury to the womb. The use of instru-
ments in order to bring about dilation. in the majority of cases. is
quite nnnecessary, and. unless used with extreme caution, may bring
about fatal results. Their use should not be undertaken by any one
other than a qualified veferinarian, In cases of occlusion of the os,
the use of the inseminator is of considerable value in bringing ahout
preguancy.
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Abortion is a frequent source of sterility,  Two forms of this
malady are recognised. namely:—(1) a contagious form, due to a
germ which gains crfrance at the external genital openiug. or through
the digestive systeu; and  (2) a nop-vontagious form. This non-
contagious formn may be due to a number of causes. the chief of which
are—{1) external violence intheted upon the mother” during preg-
nancy; (2) the action of ecertain dr which exer! contractile
influences upon the mnseular striactnre of the genital oreans; (3)
ingestion of  food-stuffs afceted with various Torms of  moulds or
fapgi.  Commonly associated with abortion is reteution of the after-
birth and hacteria) infection of the genital tract. also internal injury
to the womb. vs. and vagina,  The relations of these conditions to the
eausation of sterility have heen previously referred to.

Cows which are known as *° hullers.” apd =re practically always
in season, are invariably sterile. and are suffering from a condition
which is incurable.  In cows the removal of the ovaries by ap opera-
tion such as spaying controls to a great extent the morbid sexual
desire. thus vendering the animal capable of being rapidly fattened
and slanghtered.

SECOND VICTORIAN  EGG-LAYING COMPETETION, 1912-13.
Moxtnny Rerorr. £NpED I FERRUARY, 1913,

By H. V. Hawkins, Poultry Erpert.

The results obtained from the Competition Pens during the past
month, despite trying conditions existing, were highly satisfactory.
On two oceasions the thermometer rose ahove 103 in houses, necessi-
tating fhe constant use of the hose in the pens and on the birds then-
setves.  Fortunately. no death from heaf apoplexy occurved, and
the health of the birds is excellent. Two useful showers of rain fell,
which Jielped to soften the ground and put geod heart into the hirds.
Mr. S Brown’s White Leghors are still well in the lead with a total
of 1313 cags.  Mr. E. Waldon's White Leghorns now occupy second
position with 1,246 eggs.  Neither pen has had any replacement, and
both teams Jook remarkably fit, though Mr. Brown’s are inclined to
loosen in feather, which is an indication of moult. It is anticipated
that there witl be a very close finish hetween the first three pens.

Feoding —Care had 10 he exercised in feeding during the hot
weather.  On scveral occasions the wid-duy meal was withheld, and
the evening grain reduced; wheat heing used almost exclusively, and
an increased supply of green feed.

Brovdiness—There bas been an increased tendency during the
last week for the birds to show broodiness. this being attributed to the
humid condition that existed. and which hastened many birdx into
the moult.

The totnl nwmber of eggs laid up to date is 71,668—an average of
1,038.6 eggs per pen, whieh must be considered as highly satistactory.
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13.
Commencing \5th April, 1912.
CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL.

Eggs laid durlng mmpex.m.m. !
Ko, of - - Fositlon im
Pea. Breed. Nume i Owner. | April 16 | Juo. 16 | Total Compe

to Date (10 tlon.
Jan. 14, | Fob.14. | months).

40 White Leghorns .. |3, Brown ..
20 " o~ | E. Waldon
7 . J. E. Bradley
31 i. Edwards
. K. W. Poj
28 . .| ¥, G. Eagleton
25 . .| K. L. Appletost
70 . .| U u. Beatty
28 . © | W. MoLister
37 - €. B. Bortleswerwt
1 . .. | J. Campl
39 N e s
13 . Lo W B Crelli
38 . . Hchnuxn
v . .. | 4. Bpotawood
5 . . Wonklnd;m Bros.
r . w Pur\
35 . SR \
29 . e Drm]nn ]
53 N .| H. todges ..
63 N Perey Walker
21 . . | Sargentri Poultry ¥ars
a8 uriffin Can
14 J. H. Wright
B W. Hall
5 J.H. Bra
7 A. H. Padmay
50 . - | AL Abpee o
32 . .| 8. Brundrett i }
[ |3 B MeArhus
10 K.C. Brows Leg-|S. P. Gl \
Lorng 3
I Bisck Orpingtons .. | H. A. Laugdon |
] . Jas, Ogden U oas
19 Wiitte Lewhorns .. | Cownn Bros. |
b . .| B. Bowlinson 30
42 Mrx. Kempster 38
A Moruan and W aton 37
84 Mesrick 3
15 Mm Steer w
3 ¢ H. Dut I
30 Stevenso 4
12 1 8 sunom .2
51 - . Hami a3
3 utuok Orpintons - | King and Watson "
(23 White Jeghnmx M. A. Monk 45
£5 A H. Thomsen "
[ n .. 17
57 . Walker 43
o Miss B. E. Ryan 0
6 “ J. Moloney 50
1 Black Orplngton T. 8. Goodisson 61
1 White Leghorus Blackburne 52
27 . v 38
51 54
1 o 56
56 Brown Leghorns 56
18 Sitver Wyandottes 87
82 White Loghomns 64
R Binck Orplogtons 5%
58 Whito Leghorus 60
2 . 81
7 62
52 Mlaotcas )
28 wmm Leghnrnn 84
H I
s “')lhn Lechnlnx a8
7 R . o
18 . . ex
b4 Ol4 English Game @
0 - . . s

‘ Totals
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GENERAL NOTES.

WESTERN WOLTHS RYE GRASS—

This new grass, said 10 he a sport {fram the ordinary Italian rye
erass. js an extremely rapid and vigorous grower. and some account of

first vear’s test with it is given in the Ncw Zceland Jowrnal of
Agricadtire. At Ruakura Farm it surpassed all rve grasses, making a
rapid deuse growih. and providing excellent spring feed. Sown on
T4th May, it was ready for feeding about 1st October 1
<uperior as a forage crop to. say, peas and oats. beca
cood affer-cuttings, The dairy herd did as well on this grass as on a
pixture of peas and oats. and it is sugacsted that the new rye should
srovide exeellent hay for horses,  Being related to Italian. it is not
wiifed for sowing fo pasture as it diex out. buk its place is that of &
forage erap i the vofation. Tt is adapted o wet distriets and good
wils, wand, #s stafed. it has the werit of producing several cuts i vve
season. At the 1hme of writing, 13 tens to the acre was being cut at.
Ruakio,

"HE DAIRY COW—

A cow requires food wlhiether she ssoniltking or uot. The amount of
‘and pecessary fo maintain g dey cow o Fair condition. so that she will
1either lose yor gain in weight. represents what is ealled her * matn-
enanee requivement.” The maiptenanee requirement of healthy rows.
S similar weight does not vary wuel. If a cow is milking, however,
beonnst eonsume and diges) fond in exeess of her malfenanee regnire-
sent.  Otherwise she will lose in weight.  The food consumed by a row
detding witk is thus ntilized for two different purposes. One part is
equired for maintenance, and this may be set down ax working ex-
The other part is utilized fo £ the milk-pail—it is the raw
1al frow which milk s produced.  What is a good cow? It is
mme which can digest and assimilate for milk production an amount of
‘vod which largely exceeds her maintenance requivement. Bt cows
ary widely in this respeet.  From the University of Missouri there
oines an inferesting discussion of this topie in Experimental Slation:
Sullcfin: No. 2. During two years the herd-testing at the station
howed No. 27 cow to he a good milker, and her haif-sister, No. 62, a
ad one. They were registered Jerseys. In the third vear it was
ecided fo compare the food requirements of these cows. and for this
arpose both were calved, as it happened, the same week, During the
ictation period the food to ench was regulated so that the live-weights.
smained constant, and the amounts of milk and butter fat were then
smpared with the amounts of food conswmed by eseh cow. Tu-the
ssults it was found that the good milker was consuming about 2%
mes as wnch food. after dedueting her muintenance requitements. as
id the bad cow, and she also produred ahout 214 times as much milk.
ltogether. with the good cow, 35 per cent. of the ration went for
wintenance and 65 for milk: with the bad one the fipures were 36 and
L. Ten bad cows may yield as much milk as five good ones. but they
ill require twice as mueh food for maintenance purposes. As it is only
e food utilized in excess of maintenance that leaves » profit. the
nefits of herd-testing are hereby emphasized.
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LUCERNE HAY—

When lucerne is carclessly handled in hayaoaking there may be
considerable loss in weight, and still move ju actual feeding value.  To
Bul. 35 of the Colorado Exp. Sta. it i stated fhud iu average lucerne
from 40 to 60 pev cent. of the erop consists of stems, the balance heing
Jeaves,  As fhe hay dries the leaves hecome brittle. and. together with
the finer stems, are casily broken off in 1he process of bay-making.
Tt is calenlafed that in Colorado the loss from this canse ranges from
15 10 66 per cent. of the total crop by weight.  These leaves are the
most nutritive part of the erop. In his standard work on ‘" Farm
Foods,”” Wolff sfates that in clover the leaves contain more than half
the flesh-formers of the whole crop. .\ shuilar estimare may safely
be assumed for lneerne. and the importance of saviog the leaves during
haying i« thereby emphasized.  Tn making lucerne hay. the erop as
left by the mower should be drawn into wind-rows hefore it reaches
the brittle stage, and allowed to dry still more in that posifion unti
it is ready for curting. In rows the waterinl will be safficiently
compact 10 hold most of the Jeaves when ready fo lift, and. moreover,
this kind of drring will preserve the colour befier.  Where a crop
has heen left foo long in the swathe of an afternoon o dewy morning
next day will often allow it to he raked together with little loss. On
dry bristling lucerne the horse-rake is a bad inplement. and it is worst
naturally when the crop is light,

7

FARM COTTAGES--

It is a fact to e much regretted that on very many of the lurger
farms in this State no provision is made for the housing of married
workers.  In most districts of England and throughont Scofland
all the farms of any considerable size have cottages as part of the
regular equipment. and in the men who occupy these cattages the
tarmers have the hest and most relinble of their workers. The married
man is the sheet anchor of the British farmer.  To Victovia, if a
farm worker marries—and it will often he the best who marry—he
is practically forced out of the ranks of hired labour. There appear
10 be three courses open to him. He miay give up farm work altogether
To take up other work in the city where he can get a house. e may
hold on at farm work intermittently by lhving apart [rom bis wife.
In the third place. he way take up a small hlock on his own account
where the returns to his laboilr will tend to be linited by the capital
and appliances at his command.  From the point of view of produc-
tion nome of these it a contingency which the farmer as a cluss can
desire: and the want of farm cottages which is churacteristic of the
State makes it difficult to retain the best class of agricultural Jabour
permanently in the service. Plans and specifications of farm cottages
were given in this Journal of Aug. and Nov,, 1909 and in Jan.. 1910,
by A. S. Kenyon, C.E., Engineer for Agricultore, and the cost of
aterials and labour was fully detailed.
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THE USE OF PHOSPHATES IN VICTORIAN
AGRICULTURE.®

By John W Palcryson, LNc DD Erpeyimendalist. and IR Sealt,
Chomist Tor SAgrienwltir .

Phosphorus is an esaonfial constitnent of hiving protoplasm. 1t is
absorbied by plinrs as phosphoric acid or phosphates, which sre highly
oxidized compouuds of  phosphorus and are non-poisonous.  Phos-
phorus is always concenfrated e those parts of the plant where cell
growth is most awtive, and s abundantly present in ripe secds. 1t
is Intimately conmected with the vital processes of reproduction and
growth, and the swmount of phasphoric acid removed by crops is more
constant than of any other <ingle constituent of crap ash.

Jeing o wineral constituent. phosphoric aceid must e obtained
From the soil.  In lis Presidential Address to this Section @ Adelaide,
19073, Dr. Cherry showed that Vietortan soils are comumonly deficient
in phosphoric acid as judged by European and Awerjean standueds,
and a large nwmber of soil analyses were quoted showing rthat this
was so.

The subject has been dealt with by the siue author in the Ycar-
Bool: of Agriculture (19051 of this State.  Analyses of 186 soils are
quoted. and the results are averaged nnder six distinet 1ypes or loeal
groups as follows:—

L'HOSFHORIC ACID FER 100,000 Dy Ko

Hill soils {30 samples) 03
Northern Plain (34 sample 61
Coastal Plain (83 samples) . [
Voleanic soils (24 samples) .. 6
Mallee (5 samples) ... . o a7
Drained swamps (8 samples) L6

Average (186 <oils) 62

Iu dos book wn = The Roil.™" {Tall guotes npalyses of ten typleal
English soils which average 98 parts per 100080, wiieh is 38 per
cent, above the Vietorian average. and also 38 (approx.) above each
of the Victorian groups.  Macrcker (Germany)y classes soifs as fol-
lows in regard to phospharic acid content:—Poor. 30 parts per
100,000; medivm. 30 to 100 parts: normal. 100 to 150; good, 150 to
250; and rich. over 250.  Hilgard ( Nmerieay says that in virgin sotl
less than 50 js seriously deficient unless wecompanied by much lime;
sandy loams. with fair supply of lime. 100: sapdy loams, with poor
supply of lime. 200; and clayey soils not ) thau 200, According
to English, German, and Awerican standards, therefore. it appears that
Vietorian soils fall seriously below the perndssible it when they
are viewed as gronps.

The method of averaging soil analyses however is not satistactory,
and while, in practice mixing soils has connuwonly a good effect, as mach
cannot be said for mixing the figures. We¢ have therefore arranged
the above 186 soils showing what percentage of the soils of each local
wroup falls within stated limits of phosphoric acid.  The steps selected

* Addres dolivered at the Melbournie meeting (1913) of the Australasinn Assochntlon for the
®advancoment offclence. N
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rise by 10 parts per 100.000 up to 100 parts, theu by 50's up to 200,
while the few over 200 are classed together,

PERCENTAGH ¢ SOILS FALLING WITHIN CERTAIN LIMITS OF 'HOSPRORIC ACID
CONTEXT—BY DISTRICTS.

Under | 10 | 20 | 30 [ 40 [ 50 [ 60 [ 70 | 80 | 90 | 100 -

—_ 1o to | to [ te | to | to | to | to | to|to| to| to |PH0F

© | 200 30, | 0. | s0. | 0. | 70. | &0. | 90. | 100 |150. | 200. | 7%

Hil) soil= (30) . . Lo 26 10 7016 T 3 7 7

Northern Plain (34) 4 12 3] a2 29 6 31 3| 3| ..k

Coastal Plain (853) 2 s 220 15| 11| .. 1 2 4
Volcanic soils (24) 4] . 41 21| 26 8 21 PR I

Mallee (5) .. 20| 20| .. 20 ..

Drained swamps (8) 13 13(13] 13 13 ..

All soils (186} 18] 13| 12] 10 9 2 3

ra

T} =¥
¥16. 1.—SHOWING EFFECT OF RUPERPHOSPITATES ON A FIELD CROP
COMPARED TO NO MANURE, (SMALL SHEAMVES FROM UNMANURED PLOTS.)

Looking to the fotals it is seen that 49 per cent. fall below 50 parts,
36 per veut. fall between 50 and 100. while only 13 per cent. of the
soils examined are soils which, as judged by the standard of other
countries, might possibly be sufficiently supplied with phosphoric acid.
1o & state of nature fertility is nmever stationary. On good soils
it is cumulative: on poor soils it declines. In the earlier settlement
of this country the best soils paturally were selected first. These were
T38. 3
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well supplicd with phosphoric acid. and gond crops could be ot with-
ot the e of manures.  fo later times the need for adding phos-
phates to the land has hecome elearly defiued, partly throngh the
depletion of usable phosplioric acid in old soils Ly contioned crop-
ping, hut chiefly owing to the gradnal extension of cultivation to the
medinm and poorer soils of the State,

Luckily. within recent years. appreciation of the effect of phos-
phatic manures bas been inc ng faster than the growing need for
them, Nevording to Returns jssued by the Govermmpent Statist, 7 per
vent, of the area under crops was manured v 1898; 19 per cent. in
19015 36 per cent. in 1903 56 per cent. in 19055 66 per cent. in 1909
and 69 per cent. in 1910, . We estimate that from 92 to 95 per cent.
of the nunures were used to furpish phospboerie nud being priacipally
dissolved phosphate.

In 1910 the manured wrea totalled 2.714,854 acres. and (he ar(ifi-
cial wavure nsed 86,316 tons,  This gives an application of 71 1bs.
per acre.  In 1901 the manured arca egualled 336,777 acres, and the
artificial manure used was 23,545 tons.  This gives an application
of 93 Ihs. per uere.  Farmyard manure increased by 33 per cent. and
the cropped area also by 33 per cent. between these two dates, so that
there js po reason to believe that farmyard manure was replacing
artificials. Tt appears, iherefore, that although farmers have been
using artificial manure more extensively they have been applyiug
swaller dressiugs per acre. It is not possible fo reckon from the
figures what is the average applieation made for cereals; but as wheat,
hay, outs, und barley at, each date together formed 93 per cent. of the
(’lOppOd area the applications preswmably approached within a few
pounds of the amounts stated. The relatively small area wnder
green forage, roots, and orchards wouwd be somewhat more heavily
manured than the area under cereals.

The phosphatic munures used in Victoria have three sources of
origin—(1) imported ready for sowing; (2) raw material imported
and manufactured locally; (3) raw materinls fFound locally and
manufactured Jocally. By tar the greatest bulk of the material comes
under the second eclass, and @ small portion ouly under the third.

In 1910 there were 24 fimms in Vietoria engaged in the manufac-
ture of artificial manures, but as detailed returns for manure works
other than hone-mills are pot available, we may review the manure
supply briefly for the Comunonwealth. The figures in 1910 were as
stated below:—

FXPORTS aND [MPURTS OF VaRTOLIS MANURES, tgic.

Commanwsalth. Bouedust. |  Guana. sapets. || ok |
N N cWls. —::\15. C\\"P._u owts. ewls.
Imports .. o .. 12,740 7883041 1,196,613 | 2.112.127 377,327
Exports .. - .. 80,602 12 260.26) 11,090 229,841
Excess imports . \ 785,492 936,352 | 2.100.937 147488

Excess exports e 67.862
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Imports have inereased over 250 per cent. in tep years. The chief
itemns are phosphates.  Of bones alone do exporis exceed imports.
The gnano is almost entirely of the insoluble kind, and is used for
making superphosphates.  Of the manufactured super.. over 70 per
cent. came from the United Kingdom; Japan and Germany contributed
smaller amounts.  The largest item is vock phosphate, about 78 per
cent. of which comes from Ocean Island, and the balapce from Christ-
mas Island.  This is entirely used for dissolved manure and super-
phosphate. and no ground roek practically is used as such.  Deduct-
ing imiports from exports of raw phosphate, and allowing 1.9 ton
superphosphate for each 1 ton of rock phosphate apd guano. Aus-
tralia in 3914 manufactured 275,000 tons of mineral super.—which
was 85 per vent. of the total quantity employed. The ¢ Other Manures’”
in the Table is partly made up of nitrogenons and potassic materials
which do not supply phosphates.

FIG. 2.—MINING PHOSPHATES, OCEAN ISLAND,

The chief export of manures is irom Vietoria. Prices in Vie-
toria compare favorably with those of adjoining States, but net so well
with prices in Great Britain.  The following Table compares the
Unit Values of phosphoric acid in Victoria with the fizuves for
phosphate, calculated to phosphoric acid, in Scotlaadt in 1912

UNIT VALUES FOR PHOSPHORIC ACID (1gr2).

Phosphorie Acid aa- Vietarla, Yeotland.
& d. s d.
Water, soluble 4 0 310
Citrate, soluble 4 0 ..
Fine bone 4 6 3 3
Conrve bone .. .. .. - 40 ..
Tnsoluble in bone—super. and alag phosphat 30 2 6
(slag)
Insoluble in other manures 20 i

} Trans. High & Agric. Soc., 1912.
Fz
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In Great Britain eirrate soluble and ipsofuble are not paid for in
mineral superphospliates. but paving for them helps fo give a drjer
mapure, whivh is an advantage. [t offirs less inducement to use
excess ol sulphurie acid in making the superphosphate. A comwmon
wrade of spperphosphate in Viefoeia contaius 37 per cent. of water
soluble. 1 of citrate soluble. and 2 of citrate insoluble phospherie acid.
At the present fime this wondd sell here at €4 85 9d. per fony oo the
Seotelt Vnits at A3 4, 2d. The Vietorian priee is thus 136 per cent.
of 1hat ruling in Seotland.  Superphosplucre s the manuee principally
eimplayved in this State. either in dts natioad state op dn bouwe super.,
of  which the price is lapgely determined by the price of  saper-
phosphate.

Otfieial statisties showed that in 1910 the manured laud received
T1 s of manure per acve. Neventy pounds of=superphosphiate to the
acre will supply abowt 14 [hs, of phosphovie acid. 1u 1910 the Victorjan
wheat average was 14,32 hashels. A hushel of wheat contains about 48
s, ot phosphiorie acid, and. therefore. the wheat crop of 1910 removed
T 1hs, of phosphoric acid per aere. This wonld be snpplied by 35 1bs,
of suprrphosphate. There are many cropped soils o Vietoria whicl
will mot grow a erop worth harvesting without mamure. We find
mapy notable examples ju o work. Tt caunot he expeeted. however,
that on sieh soils 35 Ths of super. will prodace 15 hushels of wheat,
provided the other conditions are right,  The straw will require
the equivalent of 10 Ihs, wanure: aod i no case can the manure
applied be wholly absorbed by the first crop. At Rothamsted, 36 per
ceut. of the phosphorie aeid used was recovercd in the mungel crop.
but we have no feures as to the maximum utilization possible by
wheat on poor soils.  The method of drilling is favorable tu absorp-
tion, but probubly this niever veaches H0 per cent. Tt will generally
be less. Tt is fortumate. therefore, that the amount of manire neces-
sary fo give the largest profit must ineidentally contribute to the
enrichment of the soil by what the crop is physiologically noable to
utilize.  This places the phosphate supply of cultivated soils on the
up-grade.

An acre of soil to a depth of 1 foot will weigh abont 3.500.000 ths.
Taking 64 Ibs. of phosphoric acid per 100,000 of soil (an average
amount), this would equal exactly T ton per were.  1f 70 Ihs, xuper-
phosphate be applied per acre, to allow for 3 per cent. of ahsorption
by a 15-bushel erop, then 320 vears would be required to double the
phosphoric acid coutent of the soil.  The effect seems trifling.  As
is well known, the manurial residue. howev s more valuable than
the native soil phosphate because, particularly if applied in soluble
form. it is thinly spread out.  This ¢ffect is enhanced when the first
rains after drilling are heavy.  IFarmers say their land grazes better
when the preceding crop was well mapured.

In Britain it is common to apply up to 4 ewt. superphosphate to
cereals, and up to 8 cwt. for roots. The manure is generally sown
broadeasi.  This practice is calenlated to soon enrich the soil in a
sensible degree.  In Victoria such large dressings are not profitable
with cereals. It will seldom pay to apply much over 3(} Ifs. of super-
phosphate to a cereal. The difference may be partly due to climate,
but it is probably due in larger measure io the Australian method of
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Arilling in with the seed.  This method has certain advantages. and
is donbtless the best means of employing manure in small quantities,
1t does vot follow. however, that it is a safe puide as to the best
quantify ol manure to apply. exvept in cases where the manure js
Jeft in contact with the seed. Ior each quantity of manure there is
doubtless a best method of applying it and the subject is one for
systeatic fovestigation.  Will 140 lhs, of manure placed 2 inehes
below the seed give a better pet return thao 70 1bs. applied at the
same depth as the seed : and will the former ¢rop be deeper rooted. and
stand drs wenther better?  That the land will gruze better later does
not admit of doubt: and that the phosphate supply of the soil can
be dpereased by a method of application admifting of  heavier
dressings with profit follows as a matter of eourse. Vietoriao soils
arce for the most part highly deficient in phosphates, and the incidental
residts which will follow the discovery of a method whereby heavier
applications of manure can be made immediately profilable to the
tarmer are. we might say. of wational importance.

Looking 10 the bencficinl effect of phosphates npon cerenls. even
on virgin soils. it s remuflable that almost vo atteutiop ix given to
the manuring of pastnre grasses.  Being generally shallow-rooted.
their pecds are preswuably the greater. More partienlarly on second
elaxs lund deveted to dairying anight a good return be expected from
a moderate application of phosphates.

(To be continued.)

FERTILITY OF WHEAT LANDS—

Fullowing is an cxcellent means of storing up soil moisture and
cleaning the land, and on this account it pays for doing. TBut in the
long rup the wheat-fallow-wheat system can only he viewed as a tem-
porary cxpedient,  Where it is well done, the soil i jously de-
pleted in organic matter by fallowing. In Califormia the conditions
somewhat closely rescruble these of our own northern areas. but culti-
vation js of older date. and the experienee of California, theretore, is
for us fully significant. The subject is dealt with in an exhaustive
Bulletin (211) issued by the State University. *‘ Continued grain
culture under shallow preparation over a long period has seriously
atfected the naturaily low hwnus supply of the grain Jands of Cali-
fornia. This condition has heen rendered worse by the burning of
the straw  and biennial culture necessitated by a limited rainfall
Thuwmus in ample gnantity in a soil means suceess; its lack means dig-
aster, and this is particularly true iv dry-land farming.”” The Bulletin
guotes @ nwuber of experiments, showing the excellent effect of plough-
ng in green manures as prefaration for wheat, and states that the,
wheat vield of California can be doubled by following this system,
coupled with deeper cultivation. As ploughing-in erops, ryve is recom-
mended as a start, to be followed later by an admixture of rve and peas,
or vetches, when a foundation has been laid. Rye has been found the
surest.  ‘* Whatever erop is used it should be seeded as soon as it is
possible to shallow-plongh or dise the land in autumn, and the crop
should be turned under in early spring, before the land is ton dry for
deep ploughing. and while it is still moist enough to start humification,
or decay of the material ploughed in.”
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REPORT ON THE EXPERIMENTAL POTATO
FIELDS, 1911-12%

By Geo. Seymour, Pofato Erpert.

During last season this work was carried on at a dwmited number
of centres, ax the blight cansed a large decrease i the wmount of
avatlable seed. Variety tests were carried out at the following
ceutres —Tourello. Pootilla. and Alberton.

Also at Leongatha, for the purpese of festing the reiative resist-
ance 1o Irish Blight of different varieties. Two plots were also
estabhished for mannre tests exclusively-—one at Daylesford and one
at Romsey, -

Table 1. shows fhe plan of the plots at Pootilla. Tourello, avd
Alberton,  Table TI. shows the plan of the plots at Romsey and
Daylesford.

TasLe 1.
Plan of" Fxperimental Plots at Toureflo. Pootilla, and Alberton.

Variety and Manure T'ests.
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Plan of Plots at Rowsey and Daylesford.
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The plot at Leongatha was manured with a dressing of super-
phosphate at the rate of 224 Ibs. per acre with an unmanured check
section.

TourELLO.

The season was very nufavorable for heavy yields. belng wausnally
dry during the tubering period.  The field at Tonvello was on fairly
wood potato land.  The varieties used in this plof niay be divided into
two classes. i white skins and red skins: the former represented
by (larke’s Main Crop, State of Aaine, and Cruffle; the latter. a
variely now largely grown in Gippsland, which promises to be a
useful addition to the main crop sorts of this State. Last season it
stood the disease in the Leongatha plot, and has proved itself a con-
sistent eropper under all conditons.  Of the other varietics, Clarke's
Main Crop gives fairly steady vields; State of Maine is a mwedium-
early variety. the erop was planted on the 16th November. and on
24th January (teo weeks afterwards) the plants of this variety were
carrying tubers of a considerable size, and by the 1st March were fit
ta harvest

TapLe 11T
Mr. J. A. Trour’s Pror, TOURELLO.

Thomias' i . suj
Phosphate. No Manure. Phiosph
| . .
Varn iy, | Markets || Marker || Markers | gy
able. ble. able.

€. Main Crop
State of Maine

201|018 s4|z 125|017 74 |2 680|0 17

The returns obtained from the red skins go to show that these
varieties have had their day, as far as the old potato districts are
concerned.

PooTiLLA.

The plot at Pootilla was on a light, gravelly, buckshot soil. not
typical of the potato land in this distriet. The main, indisputable
feature of this plot is the effect of the manures. The dressing of
Thowmas’ phosphate resulted in an increase of 9 cwt. 25 1bs. per acre,
whiist the super of the same value only increased the yield by 1 cwt.
84 Ibs,  The soil of this plot was of a very even character, as shown
by the returns from the unmanuored section, whieh was in favour of
the phosphoric acid section.

AUBERTON,

The most, satisfactory returns were obtained on the Alberton plot.
The soil is alluvial river fat. Twelve varieties were planted in this
plot, amongst them were the following red skins:—Brown’s River and
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Black Prinee.  These are two varieties very suitable for export. Over
8 tons per acre were obtained {rom the Brown's River, and & slightly
better vield from the Black Prince.  This class of potato has almost
disappeared from the old districts. as it no longer gives satisfactory
returus.” Further experiments are contemplated in the toming season
at the Alberton plot. and, should these returns be contirmed. it will
point to the fuet that the cultivation of these varieties would pay
handsomely. us there is always au assured mwarket for shipment to
other States.

TasLe IV.
Mr. IeBOTT'S PLOT. POOTILLA.

Thomas® No Manure. Superphosphate. No Manure.
Phosphai
265 [bs. por 224 1bs. per
Acre. . Acre,
Nume of Varie(y, =, SIS N N D
Market . Markot- " Mark - Market- 6o
PO B VA Rt BE ST vt sanall, i Small,

Uprto-date .
Pinkeye .
s Main Crop
Brown's River ..
Wilson's Premiers
Green Monntain
Adirondack

Chane tor s
Brownefi’s Beaut
Sutton’s Abunda
Copperskin

2
3
3
3
I
1
2
o
h
1
H
1

Average

LEoxGaTia,

This plot was established for the purpose of testing the resistanee
to Irisle Blight of different varieties.  Thirteen different variefies
were planted: but, in consequence of the very dry season. the Blight
did wot wmake its appearance, thercfore po information was obtuined
on this point.  As hefore stated, this plot was dressed with 2 cwt. of
superphosphate per zere, with a check section without manure.  This
moderate dressing of phosphoric acid. costing about 9s. per acre,
inereased the yield by over 13 ewt.. which, at the wacket price at the
time of harvest, was worth about €. It should also he stated that
the average sample from the manured section was much superior to
those in the numanured. This plot was on lea ground. having been
under grass for some years, and, as often happens with such land,
the crop was attacked by Eel Worm. Tt is interesting to know that
the manured section was very free from the disease, whilst the
unmannred land was badly affected, the difference amounting to quite
50 per cent. If these results are confirmed by future cxperiments,
it will nenve warthe nf the attention of orowere whn have had troubla
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from this pest. notwithstanding the fact that it js advisable to take
a erop of oats or maize off a field before using the land for potatoes.

ARTIFICIAL MANURES.
Davresrord axp Romsey.
< decline in the vield of the potato crops in the older districts
is State makes the question of manures a pressing one.  Every
grower kmows well that farmyard wanure is the best, because. in
addition to supplyving all the necessary ingredients of plunt food. it
has o beneficial effect on the mechanical condition of the soil on
account of the organic watter it supplies; but the diffieulty is to get
sufficient of this material to cover any considerable area. cousequently
artificia) manures are resorted io. These bave muny points to recom-
mend them, such as the saving of time and labour, ax with the ordinary
sewcd drill 7 or 8 acres per day can be dressed.  An ordinary dressing
of duny cotails an cuorwous awount of heavy work, as abont 80 per
cent. is water. A 16-ton dressing contains 144 Ibs. nitrogen, 66 lbs.
phosphoric acid. 132 Ibs. potash. and 282 lbs. lime,

TaeLe V.
ALBERTON PLor.

Thomas® o enare Super- e
Phosphate. N Manure, phospliate. Mo Mannre.
262 lbs. per acre. - 224 Ibs, per nere
\uriety. - —
able. | Small. Sowll. | Tuble. | Small. | Table. | Small.

Green Mountain
Sutton's Abundance
Brown's River E
Black Prince

Carman o
Burhank 56
Adirondack 5

=SSt o A ===t
*
4

013 15 012 41 13 106

Averages

There are several factors controlling the action of artificial
manures, but it depends chiefly upon an ample supply of moisture,
This sometimes depends upofi—

1. Climatic conditions, such as a bountifnl rainfall during the
growing period, or a cool moist region where the evapora-
tion is low,

2. Soil conditions—

(a} bottom land. which is often satnrated in winter;

(b) a retentive subsoil;

(¢) previous methods of cultivation, especially when
pasture is incinded in the rotation.
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Tapue VI
LeoxcatTHA PLoT.
Superphosphate. No Mannre.
224 [bs. par acre, B1.
Nams wi Varieiy, o —
Marketable, Small. Marketable. Small.
tns. ewt, (b [ tos. owt. (bs. [ (ns. ewt. [bs. [ tas. owt. [
3 26 T4 017 08 1745 05 0
parly Northe . . . 2 o
E;.r\)g.p[.:‘:h o . . . 2402 0 & 54 1347 N7
Commensont Viott o N7 4 no2 561 01y 6e 03 &
Burban) X 110 7 0 5En, R a15 0
Early Fortu . g 100 0 % 9 018 & 0456
Cruffie . 2 6 o a4 sd a4 66 o 10 56
Adirondack . . 198 16 0 40 019 32 008 4
State of Maine o . . 117 b U 524 ) a2 N2 56
Up-to-date .. . e . 211 40 0 616 21 40 014 0
Qreen Mountain 010 A0 0 0 64 116 0 0064
Abupdane: . 18 4 0 522 013 A 0 545
ain Crop e 2 6 08 s 016 08 0 442
mier R s 08 & 12w o 732)
Snowtlake . 17 80 [ 1oBas D 64N
Averages . - . 218 b3 0 544 1 5138 077
U5 . o 77
3407 11z 20
(S 11277
TasLe VII
Duylesford. Romsey.
Cont e
Seetion Guanehry and Manure ussd. O e
Yield per
Acre
£ | tos, cwt ibs
"
) 224 [, superphosphate . . . P 5 120
2 265 lbs. Thomas' phosphate .- LR TINY) 5 756
3 No nunure . . . . . 417 56
4 140 1bx. blood manure . . B 07 @ 5 256
5 112 sulph. amm. . 015 b 5 066
[ Xo manure . . . . 5 250
H 112 sujph. potash .. .. . . LEEEET] I A PR
i 456 kainit 5 015 O 612 58
5. superphosphates . X
I sulph. potash . . Py 07 1es 411 2m
s. sulph. amm. . .
0 5. sulph. nmpi. . . ! 1o A4y s 256 RS I
- sulph. potash . It

One noticeable feature of these plots was the vigorons growth of
the plauts on all the sections manured exclusively with a dressing
of phosphoric acid, which was only surpassed by the sections receiving
a dressing of sulphite of ammeonia. The yields of these sections in
the Romsey plot were not in keeping with the early growth of the
plants, whilst in the Daylesford plot the beneficial action of the phos-
phoric acid is evidenced by the increased yield, the only difference in
these plots being the rotation practised. The Daylesford plot was
comparatively new land, whilst that at Romsey had been constantly
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under cultivation for fifty vears, and was lacking in humus, conse-
quently very liable to dry out in the summer. The fupction of
phosphorie acid in plant growth is to hasten maturitv. Tn a wet
season or on mnoist soils phosphoric acid will inerease the yield. and
in ]”d dry season on land thut dries out quickly it will decrease the
yvield,

TasLe VIIIL

ComparaTiVE RETURNS—TBOMAS' PHOSPHATE AND SUPERPHOSPHATE.

Manure . | rBOBAS | No Manure. |+ Increase | SURSTVST )Xo Manure. | dnereare,
Weight .. | 265 1bs, per| Nt |~ Deorense | 224 Ins. per | Nil .| = Drerease
I - acre _
Cost .. |os. .| X . . Os6d L | NI
Ilot tns. owt. lbs. | tus. ewt. Ibs. [tns. ewt. Tbs, [ tns. cwt. Ibs. [tos. ewt, Iba.| tns. ewt, Ibs.
Tourello . 311 23 310 0 | 40 123 34 4 212 91 4011 25
Pootilla .. | 211100 11658 | 4016 42 118 86 117 10 | +0 178
Alberton 71108 6 623 | 40158 810 3 6 8108 | +010 7
Average | 4 8 ae BT 2T | 40102 4 068 412 w07 o 778

NEW SEEDLING VARIETIES.

A parcel of pedigree seed was received from Dr. Wilson. St.
Andrew’s, Seotland, who visited this State with the Scottish Commis-
sion. It comprised six different crosses, most of which are the result
of working a red-skinned variety. sent to him from New Zealand, on
a pumber of British sorts. They were as follow:— |

No. 88—Main Crop (3), New Zealand variety (2).

No. 99 —Up-to-date, a New Zealand variety (2), Myatt's
Kidoey, Main Crop.

No. 128 —British Queen, Myatt’s Kidoey, Main Crop (2), New
Zealand variety (2).

No. 1839.—Main Crop (2). New Zealand varviety (2). Myati's
Kidopey.

No. 155.—Cramond Blossom. Main Crop, New Zealand variety.

No. 177.—British Queen, Main Crop, New Zealand variety.

A few seeds of each variety were planted on 23rd February, in
pots.  Germination was ver$ satisfactory. The plants were removed
from the pots on 6th April, and planted in a well-prepared garden
plot. Early autumn frosts and dry weather interfered with the
growth. with the result that the tubers produced were very small.
No definite juformation can be formed as to the value of these new
varieties for a season or two, It may be stated, however, that the
flesh of most of them is yellow. By 1st June, all the plants except
Nos. 155 and 177 had ripened off. The two latter appear to be very
bardy plants. They resisted the frosts better than the others. The
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whole of the plants were lifted on 27th June. when the following
particrilars were poted :—
No. 88 —Tubers round, colour white. late maturing, stolons
long.
No. f).‘)_——T\nh\)rf round, colour of potato white, medium early,
stolons Jong. .
No, 128 —One plant tubers. kidney shape. all others round.
white, early.
No. 13%—Tubers all kidney shape. white. carly. stolons very

short,

No. 155 —Tubers round, whife. late. vizorous plant. resisted
frost,

No. 177.—Tubers all aerial. white, very late. vigorous plant.
resisted frost. .

LOCALLY RAISED SEBD.

A small parcel of seed was saved From a field of potatoes mrown by
- Seott, of Noss, near Casterton. The crop o this field was remark-
free from blight. The folfowiug plants belonged fo a very pradue-
tive strain. and showed remarckable vesistance to blight, This sced was
Kindly orown by Mr. Thomas Packet, Malveri, and from it 70 plants
were obtained.  Three of these did not produce sy tubers. 6 showed
a very stringy growrth, 31 were rejected on acconnt of undesivable
features.  Thirty, however. produced potatoes that were regavded as
baviug desivable featnres,  OF these. T owere apparent]y early. 16
mic wou, and Tolafe. Some were carried on ong stolons, and others
were produced quite elose to the stems.  One desirable feature of this
pareel is that the whole of the varieties are very white in the flesh.

REPORT ON DISEASES.
Potato crops were generally very free from disease ol all kinds.
To the carly crvop a little Trish Blight was noticed towards the end of
October: but very dry weather set i and checked the spread of
the disease. and. owing to a very dry summer and autuma, the late
crops were quite free from the blight.

Porato More.

More dnage was dooe during J911-12 hy the potato grub fo the
mid-season crop than by the blight in 1910:11.  In svme cases it
amounted fo fully 30.per cent.  No satisfactory mcthod has vet heen
devised for coping with this pest.  The use of tarred canvas screens
to trap the moth when ou the wing, and spraying with arsenical pre-
parations, are recoounended. Tue latter will probably give the most
sutisfactory results if commenced in time. 1o many vases where the
crop was lifted before the plants dried off. tubers which were appa-
reutly sound when put into the bags and covered with green tops.
when the sap dried out of these, the grubs forsook them and attacked
the tubers in the bags, which arve often left in the field for a week or
ten days. The result was that when the tubers reached the market
they were found to be so badly tunnelled with the grub that from
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50 to 73 per cent. were unfit for use.  Deep planting has heen recom-
mended—3%, to 6 inches: but this of itsell s wot sufficient. as it is

the fiabit of some varieties to form their tubers near the surface. The
best  protection is. probably, fairly deep planting aud  thorougn
mouldiog of the plants. 1 the moth appears in the field. this should

SCABBY TUBERS,

be done as soon s the tubers are well grown, To get satisfactory
rexidts frow movlding. the drills should be not Jess thate 30 inches
apart. U the tubers are Jarge enoagh for tuble use they should be
harvested and disposed of us quickly ax puossible, 1 intended for

SCABBY TUBERS.
seed. it would be advisable to dip them in a solution of corrosive
sublimate (114 ozs. to 7 gallons of water} for one hour ascd a half.

Scas axp Een WorM.

The question of scab and eel worm has, in the presence of Irish
Blight. been almost lost sight of; but these diseases will forve them-
selves on the attention of growers, especially those who desire to keep
their fields ¢lean. The treatment recommended for the various forms
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of scab due to the attack of fungus diseases is that of dipping the
potatoes o corrosive sublimate or formalin. Tt is to be regretted
that many growers are not inclined to go to the trouble beeause
they see o neighbonr who does not treal his seed have a clean
crop.  This often occurs, in spite of the most striking evidence
of the benefit of dipping.  The resnlts of some experimints made in
190910 were recorded in the Journal of Agricdlture, June. 1910
These experiments were continued during  the  following  seuson
(1910-113.  The puts were put aside after httmg the tubers in 1411,
The soil was notl interfered with in any way, and in November, 1910,
o clean Caxman potato which bas been dipped in formalin for two
lours was planted in euch pot, Nos. 1, 2. and 3. The produce of these
was harvesied o Tebruary. 1913, The following results were
recorded :—Nao. 1, all tubers perfectly clean. No. 2, gll tuhers more
or less seabby.  No. 3 (duplicate of No. 2). all seabby. It was not
intended to carry these experiments any further. but in the spring of
1911 it was discovered that a tuber had been left in each pot. The
produce of these was harvested in February, 1912, The accom-
punying photogruphs will show that the resnlts of the previous seasnn
were repeated.
SPRAYING FOR BLIGHT.

The resulis from spraying are dealt with in a separate artiele in

the Jowrnal of Agricutlure, December. 1912,

THE FRUIT TRADE OF VICTORIA:
ITS PRESENT STATUS FROM A GOMMERCIAL STAND-POINT,
(Continued from page 1233

PART V.—OVERSEA EXPORT TRADE.
By E. Meeking, Senior Fruil Inspeclor.
PRrOBLEMS AFFECTING THE KEEPING OF FrUiTS.

The nnsatisfactory condifion in which a large proportion of our
fruits arrive on the British and Continental markets. and the conse-
quent loss which results from this each season, furnished much
subject-mstter for controversy amongst growers, shippers, and others
interested during the past few seasons.  Many theories have Deen
advanced as to why our fruits deteriorate during transit.  Sonmic of
the disputants. for tastance, aver that waut of due carc on the part of
the shipping vompanies in the matters of carrviog the fruit at too
high a temperature. and also of permitting the tempersture to Huctuate
during trapsit, the lack of providing insulated chambers for the fruit
taken on at each port, the rough methods of handiing by stevedores
{both at this end and at the port of destination), the neglect on the
part of the Railway Departinent to provide suitable cool-car accou-
modation for conveying the fruit from the orchard to the port. are
each responsible for the unsatisfactory results. The preat fault has
been that, in most instances, those concerned have confined their
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arguments to one aspect of the case only, and appear 10 vonsider that.
one of the factors mentioned above has heen solely responsible for the
deterioration of fruit during transit. Some considev that the pre-
cooling of fruit prior to shipment is the only panaeea. Others. again,
think that if the shippivg companics atwudrd carefully to the various
matters which come under their control, such as careful handling,
stowage, and proper attention to temperatores during transit. the
problem of landing the fruit in uniformly guod condition will be solved
without pre-cooling or any alteration in our present methods of
harvesting, packing, handling. and rail trapsportution. As a matter
of fact, the problems connected with the maintenance in good order
of fruit from the orchard {o market are so many and intricate that
it would appear a cowplete alteration of our present methods in
harvesting, packing, and hapdling. and in trapsportation by rail and
sed, Is Decessary to ensure. in all instapces, the landing of our fruits
in oversea markets in a sound and saleable condition. The series of
systeniatic and ecareful investigations which have been carried out
during the past decade in the United States of America apd Canada
tthe two largest fruit-exporting eountries in the world) confirm this
belief. It wowd uppear from these experiments that none of the
individual disabilities which at present exist in our methods of
harvesting and transportation can he held solely responsible for the
loss and waste which ensues each seasor. hut that improper methods of
picking. packing. handling, and trapsportation all contribnte in a
ereater or lesser degree.  The scope of investigation in the United
States and Canada has covered, 2ufer alia. such problems ax the
following :—

(@) The effects of various methods of picking and handling
fruits.

(b) The influence of different methods of packing, both with
respect to the systems under whieh the fruit is packed,
and, also. the style of package used.

(c) The results of applying cool storage at various periods after
fruit is picked.

(d) A study of the physiological and chemical changes which
take place in fruits. both under cool storage transporta-
tion and under ordipary conditions.

(¢) The effects of punctures. hruises, and abrasions of the skin
on the keeping qualities of fruits.

(/) The reason why fruits vary in keeping qualities, even when
subjecfed to similar treatment regarding cultivation,
harvesting, packiug. and transporlation.

It will be readily understond thaf these problems, of necessity,
cover a wide field of investifation, and have claimed much time and
attention. They have had the effect of altering many pre-conceived
notions coneerning the fueturs which detrimentally affect the keeping
qualities of fruits. Moreover. as the investigations have advaueed,
the opinions formed as a result of these in their initial stages have
also undergone much modification in many directions.

As the experience gained from the experiments conducted iu
America should be of great value to the trade in this country,
more especially in connexion with the policy to be adopted in
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developiug the industry on proper lines, if may not be out of place
to give a summary of the resalts obtained for the benefit ot those who
are possibly nnacquainted with the same.  Tuking the investigations
in their sequential order. it will he as well to comimence with the
picking, packing, and preliminary handling of fruits.

Prcxixe, PackiNGg. axp HaxpuiNe,

Although it may be stated that from time tmweworial it has been
recognised that frits generally, and more particularly soft fruits sucl
ns peaches, phums. and the more delicate varieties of pears. require
to be handled with great care. and that this fact was as well known
on the Awverican Continent  as elsewhere, vet the importance of
carrying this ont cntirely wuas never yecognised fo its {ullest extent
until the investigations proved how very easiy fruit conld he rendered
whmost swarglidess ws o resadt of pparents Hb mechanical iofaries.
The experiments. after beine conducted for some vears. show that,
from wll the canses which contribute to the deterioration and deeny
of fruit. no less & proportion than 63 per cent. is due to wechanical
injuries inflicted  during  the  preliminary picking. preking, and
handling.

Tt was demonstrated that the more common kinds of mould. which
are responsible for the lurgest proportion of decay in fruits From the
orchard to the marketl. were unable 10 penefrate the sound unbroken
skins of the fruit.  Squeezing the fruic when picking. dropping it
roughly ioto the picking m(‘]mu]v tipping it from these receptacles
on to the packing tables. conveying the froit in springless waggons
over rough ground from the orchard to packing house, the presence
of dirt. gravel. or othier foreign materials in the hoxes. and seratehes
made by finger-nails of pickers aud packers, were all found io he
amongst the causes which contributed to the injury of the fruit.  As
a matter of fact. comparing the relative values of cool storage and
careful bandling in connexion with the keeping of fruit in a sound
condition over loug periods. it may be stated that the latter js of
gareater inportance than the former.  In this respect it has been
discovered that the value of the application of proper cool-storage
temperatures is very wuelt lessened if due attention is not paid to
careful haudling and picking. Tt has been shown thut nnbruised and
sound apples will remain iu good condition for a Jonger period in an
ordinary storage roomn than will apples in cool storage if these have
heen previously rendered unsound as a result of vareless handling.

Although the development of moulds and other forms of decuy.
whose spores have fonad access to the fruit through abrasions of the
skin, may he checked to a great extent by the prompt application of
cold temperatures, vet the value of a sound skin in providing a safe-
guard aguinst the entrance of decay cannot be too strongly emphasized.
Even such relatively hard-fleshed and tough-skinned frnits as apples
and citeus fruits should be handled with the utmost care—when being
picked and packed for export they require more cureful handling than
eggs,  Even a slight pressure of the fingers will often serve to give
the fruit a bruise. which, although unnoticeable at the time, will, in
the course of a few days or weeks (with greater or less rapidity.
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seeordiug 1o the surrounding conditions). develop unsiehtly bruises.
and eventually render the fruit unsound and unmarketable.

Gonecerning the particular period which elapses from the picking
of the fruit to its arrival on the market at which it receives the largest
proportion of injury. it appears certain that the greatest percentage
of bruises takes place in the initial stages of harvesting and packing.
This is 50 because fruit when packed properly and tightly is less labice
1o injury than when stacked loosely on the packing-tuble or in the
receptacles used by the pickers.

(ool STORAGE, PRE-COOLING, TransrorTATION, FTC.

Although caretul picking. packing, aud handling have been shown
to be sueh important factors in keeping fruits in wood condition over
Tone periods. rapid and properly applied refrigeration is also a
primary essentinl.  The desclopment of monlds and other forms of
decay procecds with greater rapidity under high temperatures; and
inis development is proportionately retarded with every depree of
reduction in the fempevature. I is now well known that at or near
the vicinity at which water freezes (31-32 demrees. F) the develop-
ment of deeay is almost completely suppressed. or. at least, proceeds
with great slowness, I view of this fact, it ix of the utmost importance
that frnt should be chilled as soon as possible after severance {rom
the tree: and. also, because the ripening processes are aceelerated
atter the friit has been picked.  The higher the temperatures at which
truits are picked, the more speedily should they be placed in cold
starage s and i all instances fruit should be maintained at low fempera-
fuires until sueh time as they are pluced on the market,  For many
st has been the ])Lél\'lll ¢ of the shipping companies to carry
frnits at temperatures ranging from 35 fo 40 degrees, F., and there
<un be little doubt that the keeping of fruit for so loug u periud as is
aceapied during the voyage fo the United Kingdom and Europe at
such jmproper femperatures has contributed in o siall degree to
the waste and deferioration which bas ocenrred.  Notwithstanding
this lact. the want of rapid pre-cooling after harvesting must also
bear its share of responsibility. The chief udvantages which are
wbiined under the system of chilling fruits as soon as possible after
harvesting. and keeping these chilled until their arrival on the market.
Are as follow :—

1. Means are furnished whereunder fruit may be allowed to
mature betore harvesting and shipment.

2. The developwent of moulds and other forms of decay
(including Bitter Pit) is prevented.

3. The shipper 1s enabled to land his frudt in a sound and
unshrivelled condition.

4. The shipping companies are assisted in maintaining the fruit
at low temperatures during trapsit.

The advantages of being able to allow the fruit to remain on the
trees until full maturity has alwost been renched are o obvious that
little comment js required. 1t may be as well to point out, however,
‘that the superior appearance of fully-matured fruit over that of
immature fruit on its arrival at the market greatly enhances its value.
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Regurding No. 2. the advantages of checking the development of
Bitter Pit, which, as is well known, often ocenrs during transit, wonld
alone justity the establishment of the pre-cooling system. That the
development of Bitter Pit in the stages in which it manifests itself
after the harvesting of fruit may be retarded bas been amply proved
by the experiments carried ouf by Mr. . McAlpine, during recent
years.  The result of experiments carried out at the Government Cool
Stores, Melhourne, has also shown that even such rapidly developing
forms of moulds as the ordinary green and blue moulds of citrus
fraits (Fenicallawom spp.) are almost completely checked at the freezing
point of water: and are, apparently. entirely retarded at a tempera-
rure of 29 degreex.  As the freezing point of most fruits is somewhere
between 28 and 29 degrees, F., the application of temperatures at
which the development of these dlwuscz. are kept in abevance may be
safely applied to fruit.

(To be continued.)

ROOFING 1HAY STACKS WITH GALVANISED 1RON.
R. F. Kerr, Dairy Supcrvisor.

Many tons of valuable hay are lost annually through defective
roofing of hay stacks.  Where the hay shed is not available. covering
with eerrugaied galvanized iron is the most effective method, and.
provided the stack is well built aod the iron properly secured, ne
rain will penetrate,

1f reasonable care is taken the iron will las{ many vears. The
writer knows an instance where the same iron has been in use for
twenty yenrs, heing removed and replaced every vear. and still in
fair order.

In building hay stacks it is much better to lay a proper founda-
tion—one that will permit of a free current of mir wnderneath; this
will minimize the dampness that generally occurs. Having decided
on the size to bujild the stack, place some stout pieces of wood on the
outside—old posts. for instance—and fil the centre with roy pieves
that may be lying about, so arranging them as to allow of the air
carrent already mentioned.  With the foundation laid. secure some
solid pieees—such as old rails—and place them at intervals of about
7 feet, allowing them to project 1 fool over the sides of the founda-
tion, having one rlode io each end (see plan 1),

The whole secret of smecessful stack building is that the stack is
always full in the centre and gradually increases io length and breadth
as it becomes higher, the idea being that the water will at once drop
off the butts of the straw, instead of trickling down the sides of the
stack.

When building the roof the sheaves should be so arranged that the
butts will meet in the centre.

A steep roof is not necessary when covering with iron, and & fall
of 2 in 12 would meet the case.
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With the stack rompleted. procure some pieces of 4-in. x 2-in. hard-
wood in lengths appropriate fo the length of stack—in most rases
13 feet will be found the most suitable—and Jay thew leogthways
on the roof of the stuck. allowing an U\Lr]d]» of about 6 inches: three
rows heing necessary ou each side of the roof (see plan 2) one just
below fhe ridge. cue 2t eave, and the third midway hetween.

With the woud in position to suit the length of iren—u stack 21 feet
wide at the hottom would require four sheets of at least 7 feet iron to
reach across the roof-attach wires to the projecting pegx already
mentioned in plan 1—feneing wire will do. galvanized for preference,
L no provision has been made for these pegs, it will be necessary to
trive some jute the stack: they must be strong and at least 5 feet
long. After attaching the wire to the st peg. throw aeross the stack
and te to the correspouding peg on the other side. and so on right
alonge the stack . the wire should be tied fairly siack and then stapfed
to the wood on the roof. the staples being ondy partly driven ins ane

wire should cowe i the centre of euch length of hardwaood, wnd
another whepe the lengths overlap eaclt other,

[t is mow necessary (o arrange & Spanish windlass.  Seewre some
strong round pegs about 2 fto 6 in. Jong and 244 inehes in Qlameter ;
dyive them iito the stack. leaving about 1 faot exposed. This should ho
done about 5 feet from the mnund and at the side of each wire.
Now get other picees o little less in lameter and abont 3 Feet long—
11.i0. piping answers well aud is everlasting—wijth this piece take a
twiteh ronnd the wire and then a tum round the peg in the stack, t})cn
likewise on the opposite side until all are seenre—if the wires are tight
some difficnlty will be experienced in getting the frst turn on—
more turns are now taken until the wires are tight, the turning stick
is then seeured to the muin wire with a little hayvhand. fine wire, or
held in position by another peg driven into the stack.

The wires are tightened at intervals as the stack settles down.

With the lengths on the roof in tbe right position and the wires
tight, drive the staples well into the wond so as fo avoid slipping
(plan 3).
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When purchasing ivon, get the sheets of sufficient length to allow
of overlapping about 6 inches on the ridge of the roof on the
weather side. and plenty to spare to throw the waler clear of the
walls of the stack. Great care must be exercised in placing the
first sheets of iron that the corvugation be perfectly straight all wlong
the stack.  Always start on the weather side, and after plucing the
first sheets double one over the end. as in plan 2. This will prevent
the wind and rain beating under. These doubled sheets are secured
hy weights or pegs.

Two men aceustomed to the work can cover a large stack o less
than a day.

Always endeavour to have the stack about the same width, so that
the iron will always come 1 right.

When opening the stack. the iron is removed in seclions, one or
two henches being made according to the wwount of bay required;
by this means little hay is open ta the weather uf any one time. When
removing the roof cure must be taken that the timbers are not allowed
to staud too far ont from the end. clse the weight will act as a Jever
and cause o huekling of the remainder of the roof.

When removing the spring-head pails from the iron. procare a
Judforound piece of woold 1o fit i the corrngation beside. and so act

A fuderunn Jor the hamier: this will prevent denting of iron which
wonld ocenr hy pulling agaiust the iron ooly.

Al dron vewoved, together with all pegs.
away Tor use in the following seasow.

should be carvefnlly put

SOIL MOISTURE AND WHEAT—

The form aud size of & mature wheat plant iodicate, fo a large
extent. the eharacter of the season in which it was grown it is a kind
of sclf-registering meteorological instrment.  The difficulty is to io-
terpret all the readings properly. At the University of Géttingen
({fuauy. Diss.), wheat was grown under different conditions of soil
moisture (o sce how the developiment of the plaut was affeeted. o
some eases the crops were kept rather dry (45 per cent, WILCH dur-
ing the first vegetation period, and in the second rather wet (70 per’
eent.) : iu other eases those conditions were e ed. L the results,
tillering was influenced by the water supplv. Tillering reduced the
subseruent weight of straw and heads only under lack of moisture at
later dates, 1n the straw fhe length of the upper internode was in-
fluenced by the water supply, particulurly at the time of sbooting, while
the length of the lower internodes depended on the water content dur-
ing the first vegetative period.  The water supply during the first
period governed the Jength of head and the number of kernels per
beadt. Tneressed moisture at the time of shooting gave the smallest
number of barren spikelets. Grain formation was favoured by an
increase in the amounut of water during the last vegetative period. and
the weight per 1,000 kernels varied with the soil moisture on good soils.
_Wh(are poor soils did not receive the necessary manures, the benefits of
inereased water supply were in large measure lost,
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TOBACCO CURING.
Temple A, J. Smith, Chicf Field Officer.
Craar LEar.

Tn order to make the tobaceo leaf grown in Victoria more attractive
and sulenble. greater atteution is required during the curing process:
this takes pluce from the time the tobacco is harvested until the final
fermentation has been completed, just before the Jeaf is packed for
market.  Simply drying tobacco leaf s not curing it, and colour,
flavour, and general quality are all afected and greatly improved
under a proper system of curing.  Different_kinds of tobacco reguire
different systems to develop certain qualities for various purposes, and
even variation in seasons will influence tnore or less the methods
adopted.  Tobaceo harvested io cold wet weather will peither cure
nor ferment as well as if cut after a few genial warm days, when there
is pof an cxeess of moisture in the soit.  The proper curing of tobacco
is partly chemical, partly a life process, and is not simply due to the
drying out of surplus moisinre.  Tobacco. when just harvested. con-
tains from 70 to 80 per vent. of moisture, and if this were simply
dried out by heat. the leaf would remain more or less green, and be
cuite unswokeable, with had burning qualities and no flavour. the
starches and other constitucuts in the leaf remaining unchaoged.
and the tobaceo would have no value,  During a proper system of
curing. which is partly chemical and largely due to micro-organisms
in the leaf cells. the outer skins of the leaves are broken und oxida-
tion takes place, the colour of the leaf changes from green to brown,
rec or yellow, according to the class of tobaceo treated. These changes
are caused by enzymes or ferments in the leaf cells, which during
the process split up existing chemical forms through their power of
saking oxygen from the pir and supplying it o the contents of the
plant cells. and forming uew products. These enzymes ave easily
destroyed by too much heat or too great cold. Temperavures of
over 130 degrees FFahrenbeit kill them. and at Jess than 60 degrees
Tahrenheit their operatious are stopped. while at freeziug point they
are destroyed.  The most beneficial temperature is from 80 to 100
degrees, under which they do a maximum amount of work; also a
certain degree of moisture is necessary for their proper working. It
15, therefore, of great importance that the conditions suitable to them
should be studied closely to insure success.  If the cure be too fast
the work is not properly doue, and if too siow the process may go
too far. Quick curing is. however, more dangerous than slow curing.
and unless the matter is thoroughly understood by the operator it
is wiser o cure somewhat siowly, especially in the early stages of
the treatment. Jonzymes ave easily destroyed by too much heat
and too rapid loss of moisture. but if the tobacco is made to dry slowly
they multiply quickly and foree their way through the outer skin of
the leaves, thus encouraging oxidation at a greater rate.  Should
they, however, be killed through scarcity of moisture, or by too much
heat, they become enveloped in the inscluble protein in the leaf. and
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will pot then be of use during the fermentation proress which takes
place later on, and the result will be a poor fermentation and copse-
quent poor quality tobacco. TLeaf of fine growth and appearance, if
badly cured, may be utterly useless for manufacture. while the same
tobacco given a proper cure and fermentation can be made a fine
manufacturing commodity with all the desired qualities for a good
smoke.  The varions {obaccos used in facfories require different
treatments according to the purpose for which they are intended. as.
for instance, eigar wrapper teaf for outside covers must neeessarily
be thin and silky, with good colour. fine veins, and a further virtue
known fo the trade as strength and sfretech.  Such leaf needs very
careful treatment in both the cure and fermentation. as it will he
too dry and brittle if cured fast. while if over-cured or fermented
is liable to suffer in colour and elasticity.  Only experienve, com-
bined with a knowledge of what the buyer regnires, can determine
exactly how far the treatment should go. Cover wrapper leaf is not
sought after so moch for its smoking gualities as for ils appearance;
it constitutes only a very small proportion of the cigar—about 5 per
cent. of the whole—but it must have the characteristics mentioned
otherwise it will not sell well.  The bunch wrapper. which is the
portion of the cigar immediately under the cover or outside wrapper
teaf, comprising 20 per cent. of @ cigar. need not be us rood in appear-
ance and so fine in texture, bui should have good flavour. and burn
or combustion with a nice grey ash, its mechaniral purpose heing to
liold the filler leaf in shape hefore the cover wrapper is put on; such
leaf must be sound and also be strong enougl lo texiure to stand a
fair amount of pressure without breaking. It must he free. as far
as possible. from organic matter in the shape of starch and sugar,
otherwise it will be liahle when made into cigars to ahsorh meisture
whenever the atmosphere is damp, and become soft. a bud sign in a
cigar,

The filler leaf which compri the greater bulk. of the cigar
(75 per cent.) mwust have good Havour and burn. he free from organic
matter. and of fine texture, but colour is not of such great importance,
though to insure high prices a dark-brown or lighter shade. which
should be uniform, is desirable. Soundness, so far as holes or broken
leal is concerned. is not of great importance unless very pronoonced.
as the leaf is broken up by the manufacturer before hetng wade into
cigars,  Flavour and freedom from organic matter, together with
good combustion, are the chief points in cigar tobacco. A good aroma
in all kinds of leaf is desirable, and this guality is largely developed
in the cure and subsequent fermentation.  Colours may vary con-
siderably, and yet be good: a very light-coloured cigar wrapper is
unnsual, though the present faste leans towards the lighter shades,
smokers being nnder the impression that a light-coloured cigar is a
light smoke ; this docs not follow, as the filler may be any colour from
light to very dark, and as 75 per eent. is filler that portion has the
greatest influence. When we take into consideration the fact that
the soils the tobaceo is grown in produce leaf of varying deseriptions.
requiring a more or less fast or slow cure. also that seasons affect the
condition of the tobacco, and that the various tobaecos are needed for

B
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different purposes. it will be realized that a thorough study is Deces-
sarv hy the individual grower as to the special treatruent required
to develop to the highest possible effect the different qualities of leaf
with regurd to tle tobacco he is producing. especially in a new
country where fresh districts are being exploited. A gooed crop of
tohacco can be absolutely ruined by bad treatment in the curing and
fermentation. or by good treatment made a valuable and highly profit-
able crop.  The foregoing remarks apply equally to pipe tobacco in
the main. except that cigar leaf requives more careful handling,
especially in fermentation. than pipe Jeaf. The proportionate amounts
of wrapper. buneh wrapper, aud filler leaf in each are approximately
the same. and exercise the sawe influepces v their way.

A deseription of the different methods in use ju America and
clsewhere will be dealt with, taking cigar leaf first.

Ip curing vigar leaf, the changes which the Jeaf must undergo are
controlled by the regulation of heat and moisture in the shed. and
until very recently fire or flue curing has not been followed, excepting
in cases where continual fogs or heavy moist atmospheric conditions
have existed.  Curing proceeds slowly in cold dry weather, but drying
tukes place: while in warm moist weather the changes in the leaf con-
sfituents that are necessary tuke place, and fobaeco cures fast.
Thermometers should e kept both with wet and dry balbs to ascertain
the temperature and relative moisture in the air. hoth inside and out-
side the building. It hag been found that the hest temperatures at
which the Jeal cures in dry weather are wheo the iuside temperatnre
is over 70 degrees Fuhrenheit, und the outside temperature is 10 or
12 degrees less; while a difference of 15 degrees Fahrenheit in wet
weather is hest. Tobueeo will cure well at any temperature hetween
70 and 100 degrees Fahrenheit, but, as previously stated. it is safer
to cure slightly on the slow side.  While the leaf is cnring faivly fast
veutilation must be provided to earry off surplus moisture. especially
in wet weather, or when the outside air is surcharged with moistare.
The relative percentage of moisture should be hetween 30 and 60
degrees.  In Vietorin the climatic conditions are not as cold as in
many (obaceo couutries. but the air is in some districts drier. conse-
guently artificial methods of supplying wmoisture may be found
advisable, such as watering an earthen Hoor. or covering with a few
mehes of straw and applving water, which as it evaporates increases
the atmospheric contents.  Ju dry cold weather the shed should he
kept closed, with no current of air. or a very slight one, but the top
ventilators should be sufficiently open to take off the moisture evapo-
rating so that it will not settle from the top on the tobacco, the idea
beivg to keep the fobacco during # cold spell from drying out. while
ot curing.  The life will remain at such » time dormant. and directly
the right degree of temperature—65 to 70 degrees Fahrenheit—obtaing
again curing will be recominenced.  Cigar leaf during the process
should not be allowed to get so dry that the leaf will break upon being
handled. and should be so managed that at least once iu every 24 hours
it becomes soft until finished. this ean be regulated by the currents
of air admitted through the ventilators. It will be realized that no
bard-and-fast rules can be laid down in this respect, as the treatment
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will vary according to weather conditions and the stage reached by
the tohacco.  To the early part of the cure the moisture is driven off
fast it weather conditions are suitable. but if eold and dry
the shed should be kept closed to prevent its loss at too fast a rate.
It may take four weeks only to cure a shed. and in some seasons
twelve weeks, the latter period being more usually required unless
artificial heat is applied.  Only experience will tell the operator in
charge when the leaf is ready for its special purpose hefore bulking
down for fermentation.  The colours should be fairly even through-
out. the testure of the leal thin. pliable, and devoid of vegetahle
matter. with nof more than a 10 to 20 per cept. moisture content.
Leaf for filler purposes and for bunch wrapper will generally require
« longer and more thorough cure than cover wrapper leaf, the natural
tendency to thinness and lighter body in the latter having less organie
matter fo be disposed of. Here, again. the operatar is the sole judge
as to when the cure has gone far enough for his purpose; the tendency
amongst Victorian growers is. however. to cure too fast and not quite
epough.

As soon as the leaf is cured the shed should be kept closed and
dark: if light is freely admitted the colours ave liable to suffer. Some
growers favour putting the leaf down in bulk at onee after curing,
re-hanging later on, while many prefer leaving the tobacco hanging
in the shed until ready for fermentation. Tobacco leal can he put
down in Ialk in eold weather with 20 per cent. of moisfure, hut is
Liable to ferment when warin weather ensues. and should consequently
be watehed, and if heating it should be turned. otherwise it might go
so far as to yot. and the season s lahour be fust.  The main matters fo
be carcfully watched are

Ist. To so control the air currents so as not to drv. or eure, oo
fast in the initial stages of treatment.

2pd. Ta keep, whenever possible. the inside temperature 10 to 12
demrees Fahrenheit above that of the outside shade temiperature.

3rd. To elose the shed when curing is finished. and, if much damp
weather follows and the leaf is inclined to become mildewed. open
the ventilators on a dry day. or put slow fives underneath sufficient
to drive off superfluous moisture.

The curing by the aid of stoves has been recently adopted in the
Connecticut Valley and Florida. in Ameriea, in remard fo eigar leaf,
and a uselu) pamphlet wriften hy W. W. Garner. of the United States
Departnient of Agricalture, in which the following directions for
curing cigar leaf hy artificial heat are given:—

""No heating system will give satisfactory results in a barn or
shed which is not reasonably fght, because the temperature cannot be
raised sufficiently without drying the fobacco too fast.  On the other
hand, a system of ventilators which can be opened or closed at will
is necessary for the removal of cxcessive moisture in the shed in wet
weather, 1f there is no ventilatiou the air soon heromes saturated.
and heat alone will mot drive it off. When artificial beat s nsed it
is not desirahle in filling the shed with tobacco to leave open spaces
from top to bottom, as these will only act as channels for the escape of
heat to the top. while to be effeclive it must be forced to pass through
the tobaceo.
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The henting svstem wust have sufficient capacity; a liftle heat is
frequently worse than none. particulurly in the control of pole sweat.
Experience has shown that a satisfactory system must be capable of
maintaining a temperature in the shed of from 15 to 20 degrees
higher than that of the outside sir when moderate ventilation is used.
It is ouly mnecessary to maintain this temperature when there is
dapeer of pole sweat; wnder ordinary conditions a difference of 10
fo 12 degrees between jnside and outside air is suffieient.  The heat
wust be supplied from the hoftom of the shed and be evenly distri-
bufed in order that, so [favr as possible. all the tobacco may receive
the same treatrent.

Open fires of cJean burning wood and charcoal ean be used. but it
is necessiry that special precautions arc taken in case of fire, and only
clean burning wood is used, as very heavy smoke from fires is apt
to jujure the tobacco,  Charcoal is expensive, and there can be no
doubt that the stove and flue curing system is hest, as temperatures
ean be hetter controlled. and ihere is less danger of injury from
excessive smoke and fire.

Coke and coal are not saitable fuels, as they generate injurious
fumes. chiefly sulphur dioxide, which will damage the tobaceo,

Should opeu fires be used. it will be found necessary to have many
small fires in preference to a few larger ones, in order to distribute
the heat more evenly. and appliances in the shape of deflectors in the
shape of sheets of ron over the fires have good effect.

The use of artificial heat can be resorted 1o at any time after the
tobacco has been placed in the shed, from the first day until neaving
the end of the cure. Many successful tobaceo-growers prefer to
have the tobacco in the shed a week hefore using fives, especially if
cnod natural curing weather obfains.  Others say that as soon as the
leaf is wilted firing should commence.  Practically all the cigar types
are aiv cured. but judicious management of artifieial heat will result
in a more perfect produet.””

The fermentation of cigar leaf und system of making flues and
stoves will be dealt with. also a description of the types of sheds for
curing cigar and pipe tobaceos.
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ORCUARD AND GARDEN NOTES.
E.E. Pescoll, F.RH S Principal, School of Darticwd e, Burnley.
The Orchard.

PLANTING.

In prepariog land for planting oui—and this should he commenced
right away, so as to allow the soil to sweeten—it should be snbsoiled,
s0 us to produce good results in after years.  Subsoiling will add to
the age and vigour of the trees: it will materinlly inerease the crop;
and 1t will considerably lessen the expense of fertilizers.  Reference
hay previously been made in these notes to the success attained from
growing frait frees in subsoiled land: but the fact may be again
pointed out that many growers in Vietoria to-day are rcaping the
hepefif of increased crops without arfificial feeding where the soil
was subsoiled before planting.  Drainage is another most important
factor in suceessful fruit culture; bhut while, perhaps, drainage may
be delayed for a few years. if the other inifial expenses are extensive, it
nust again be emphasized that proper snbsoiling caunot be carried
ouf after the trees are planted.

GREEN MANURES.

The exceedingly bot dry months of January and February will
have had the effect of considerably weakening the soils, and reducing
the hwmus content. Tt will be advisable wherever at all possible. to
put in a crop of green manure to supply humus. nitrogen, and other
heneficial factors to the soil.  This should be done as soon as the
fruit is off the trecs, and the earlicr the better.

Ap early crop is a distinct advantage. The cover crop should
make good growth before winter sets in, as the plants make very little
headway in the cold weather, and they require to he ploughed in as
soon as the ground is dry enough in early spring. It will thus be
seen that it is neeessary fo get a good autuman growth, as dense as
possible, anxd one which will well eover the surface before winter.

Pesrs.

No codlin moth affected of* diseased fruit of any kind should be
left on the ground after the crop has been gathered. These should
all be destroyed by boiling.

Rust-infected plum and peach leaves, as well as all foliage of stone
fruits that have been attacked by this and other fungus diseases. such
as shot-hole, &c., should be burned. if possible. This will minimize
the possibility of future attacks. The same treatment should be
given to foliage where either red spider or the bryobia mite have been
in evidence,
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New Frurrs.

The following deseriptions of sonie of the new fruits may he useful
to growers,  These have been fruited at the Burnley Gardens. and
have all proved very interesting varieties:—

Peur—Marguoritc Marillial —This s a very ]mrfe and showy pear.
well calonred whien ripe, Juscions and juiey. 11 will probably prove fo
be one of the largest of pears. being larger than cither Beurre Bose
or Uvedale's St Germain.  But. being a dessert pear, this will
probably he s futnl objection. Tt comes in about the middle of
February, apd. being inclined fto mealiness. does not promise fo be
a ool keeper,

Apples—The Moublon—Tlis s o fairh, flat apple of mood size.
well streaked. coloured with ved. stowing apparent Cux's Ora
Pippin parentage,  Flesh very firne evisp, and dniey: of fisst ¢
flavour, and sohd Heshed vight through from sk to core. with very
simall vore. It has hecone a very popular apple o same parts of
England.

Riral —An apple approaching conical shape. with a beautifal
bright vellow colour at base. and with rich red streakiuess near the
erawn.  Thie flesh is yellow coloured. well fleshed to the core: core
tairly open.  The flesh is crisp, and the flavowr good aod mellow,

Coronafion —N\n apple of good size. green skin, well mottled with
searlet markings: tlesh very firm, greenish, well filled to the core.
The Havour is v good—a good. juicy apple,

Charles Ross—A fine coloured well streaked apple, especially on
the sunny side; under skin a good yellow. The fruit is a good size,
very juwey ; the flesh is yellowish. erisp. and » first class favour.

Jomes Grieve—A well colowred yellowish apple, skin well streaked
on the sunny side. A good firm Hesh. inclining to mealiness. of mild
excellent flavour.

Vegetable Garden.

All vacant plots should be given a liberal surface dressing of stable
manure. and then well and deeply dug.  For winter growth, the
beds should le elevated somewhat above the ordinury summer level.
That is, the path surface may be on a lower level, the plot soil being
well thrown up and boldly ridged.  This will give a certain amount
of drainage. avd will insure warmer and better soil: the vegetables
shiould succeed more In this class of bed than in apy other.

The vegetable garden and also the seed beds should be kept free
of any weeds, and a good cultivation kept up all through.

Seedlings of eabbage. cauliflower, lettuce, and celery may be traps-
planted out: and seeds of cabbage, caunlifiower. lettuce. early peas,
swede turnip, carrot, parsnip, and early onions may be sown.

Flower Garden.

One of the effeets of the hot summer has been to considerably

wndvian Hha mmarbh A f cama mandan wlantn mantionlawle whava tha neaten
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snpply was not copious.  This should be remedied. as far as possihle,
by a good autumn cultivation, mulehing, and watering. if the rain does
not come in sufficient quantity,  The stuble manure muleh shonld
not be stinfed at this season of the year. and garden plants should
he given every enconragement.  This especially applies to such plants
and shrubs that will be blooming in autoum and winfer. 1t these
are strengthened by food and water supplies. good growths will result,
which means @ copions supply of hloows,

Dahlias and chrysanthemuing may be fed with liquid manure. or
mulehed with stable or poultry manure—the latter is preferable.
Tn any case, the feeding should not be foo strong nor too frequent.
and it shonld adlways be withheld before the Aowers come,  If the
peaure 18 supplied o the form of anolehings, it will he well to
isionally fork over the ground <o that the soil does not herome
sour  The same insiructions may be taken tor the autunm growing
of roas,

All classes of spring flowering bulbs mav now be planted.  Tn
hulh planting the hulls shenld not come in contact with any manure.
The manure should have been svme fime previously dug well in and
mixed with the soil. and all heat shonld have disappeared.  If mueh
mannre is required it shonld be placed below ihe bulb. <o that the
raots may wtimately penefrate to 1. Bulbs thrive in sandy seils. and
where the soi) is heavy a bttle send may he added with advantage.
Bulbs should not be planted too deeply: the depth fo plant is generally
regulated by the size of the bulb.  Sueh bulbs as frecsias may be
covered with only an inch of soil. while Jarger Inilhs way e somewhat
decper.

Al hardy annnal, biennial. and  perennial seerds may now be
planted; among these are dianthus, candytuft. sweet peas. [eeland
poppy. anemone. rannneulns. stock. wallflower. colwmbine. foxglove,
phiox, penstemon. pansy. gallardia, &c.

Wherever aphis and ved spider occur the plants should he sprayed
with henzole emulsion. micotine, *Pestend.”" “*Soaperine.”’ or some
other preventative, in order to protect the coming flowers.  Mildew
attocks on the rose should also be warded off by the use of sulphur.
The sulphur may either be dusted on the plant. or it may be scattered
o the groind around and ander the plant.

March is the month when the showy and fine stonner annuals are
af their hest.  The asfers and zinpiag shonld be very fine: and these,
combined with salpiglossis, miniature annual aud berbaceous sun-
flowers, phlox. and ruany other populur hardy gupuals. are all now
at their best,  These wil) require o fair quantity of water and wanure
nulehing: and the plapts will be considerably helped if the blooms
that have passed their prime are kept cut off.

March s one of the best montbs for the transplanting of evergreen
plants of all classes. trecs. skrabs. and palms.  The roots of the trans-
plunted plants should be disturbed as little as possible. while the roots
of those transplanted from pots should be well uneoiled and set out
before planting. '

The soif is now warm. and the roots will quickly take hold and
grow. They are thus established for the winter, and will give little
or no trouble in the subsequent summer heat and dryness.
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Perishable and Frozen Produce.

Exporta from State Deliverjes from
{Oversea). Government Cool Stoes
Description of Produce. ——— : —r
Quarter endad Qumn ended | Quarter ?ndmi Quarter ended
IRESTY SLIZIL | 3L1Z SLAZIL
Butter e Ibs. 24,017,984
Milk (dned) ... cases 3,508 o
Milk (cond. I o 5,045 Al
Cheese oo lbs, 22,320 a00
Bacon ” 11,520
Poulrr\' ... head 5,605 4,750
Fogs. ... dozen 500
Muuon and Lamb carcases 694,412 66,454
eof . quarters 7,099 |
Ve.\l carcases 915 79
Pork... P 8584
Rabbits and Hares .. pairs 57,204 11,765

Sundries B 7lba; o | 52,565
R. CROWE, Superintendent of Exzports.
Fruit, Plants, Bulbs, Grain, &c.

Imports and Exports Inspected for Quarter erding 31st December, 1912,

Description of _fmpors ‘”wm' Descaiption of Imparts. Exporta.
Prodice. Produce
freduce. ';‘,;’L Overvea. | Overnen ot ’S‘l‘;; Quersen. Oversea
——— : -
Apples — 30 | Loyuats ... . 308 —
Apricots | — — i 332 Logs ... . 05 4,657
lapanas, bunches . | 59,141 49,617 — | Maize ... . 265 13.045 >4
Junanas, cases .. 7,542 31,188 2| Manpory .. N L84 — -
Jarley ... 26,820 — | 7,882 | Macrows . 165 ¢ -
. 3 552 1 — | Melons ... . 219 & -
- 1 Nutmegs . — -
o - — | 4,119 -
. 10 40 — o u . —
‘ —. 2081, — | Oat Hualts -
oconnut.s 56" 160 | — | Onions -
Joffee beans o — 809 | — | Oranges ... 641
‘opra Passion Fruit — -
,ucumbcra Paw Paws 16 | —
Jate: Peachos . — — 310
K Peas, dried 337 15| 206
ruit— Pepper — 249 —
Gunned — Pincapples 11,621 78| 392
Dried — Piants 334 7
Mixed — Planis .. — — 480
iooseberrics Gl4 | — — | Potatoss 1,502 | 10,386 400
ireen Ginger ... —| 108 | — [ Rice ... 4,120 8,654 -
fay ... . - 115 — | Seeds 691 7,106 | 45
lops ... . 1 631 | —| Spice - 511 =
ams, Saces, &o. ... | — | — | 1,051 | Tomatoes 2,931 . — 20
emons 1,627 | 3,130 856 | Vegetables 2,332 342 -
entils ... ] —| Tise — | Wheat 4050 [ -
ipsecd ! - 305 — | Yams 2! 1 ‘ -
! J | Totas . Tes,00) o200 | 21,00

Total number of pocksgu l-pm‘ad for quarter ending 31at Deet.mber 1812 = 380,791
E. MEEKING, Senior Fruit Inspector.
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Statistics.

11

STATISTICS.
Rainfall in Victoria.—Last Quarter, 1912,

T'apLE shuwing average amount of rainfail in each of the 26 Basius or Regions cuu-

stituting the State of Victoria for each mouth aud the gnarter,

with the corro-

sponding mouthU nnd quarterly averages for each Busin, deduced from all aviilable

records to date

Baxin or District. ‘ N
s
£
14
ElR:
| points. | points. | points. | points. | points. points
Glenelg and Wannon Rners\ us | g el 7
Fitzroy, Bumerelia, and Merri | 210 | 287 | 246 | 184
Rivers | ‘ | |
Bopkins River and Mount | 160 | 245 | 247 183 | 232
Emu Creek
Mount Elephant and Lake 275 183 | 220
Corangamite
Cape Otway Forest K a09 | 230
Moorabool and Barwon Rivers ‘ 266 | 188
Woerribec and Saltwater Rivers | “ 232 | 188 ‘
Varra River and Dandenong 333 | 362 | 262
Creek (
Kot-wee-rap Swamp ‘ ‘ g 363 | 2144
South Gippsland ... | 5238 | 257 {
Latrobe nod 'Thomson Rivers 23 E |3 256
Macallister und Avon Rivers 121 227 | 521 184
Mitchell River 191 273 | 305 198
Tarubo and Nicholson l\nem 151 289 | 279 174
Soowy River 160 | 846 | 323 | 208 |
Murray River A 82 | 175 | 41u 134 j |
Mt Wi wnd Rives Rivers | 4 | B2 0 52l 2sL
Ovenk River | 172] 324 6% | 228 | 433 |
Goalburn River §5 | 234 | 450 | 173 \
Campaspe River . 0| 200 | 251 | Jeb
Loddon River 38 | 164 | 197 | 135 |
Avos und Richardsoo Rivers | 44 | 140 | 139 | 116 H
Avoca River . . 33| 146 | 181 | 123
Eastern Wimmera. ... Yoo | 192 216 | 1al
Western Witnmera ... 85| 189 167 | 133 |
Mallee District 32 116 | 150 92 ' 163 |
The whole State D onal o297 | 277 I 165 246 1 174 837 | 566
100 points = 1 foch.
H. A. HONT,

Commonwealth Meteorologint
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REMINDERS FOR APRIL.

LIVE STOCK.

[oksEs,—Those stabled should he fed liberally  Food of g more stimulating
nature can pow be given to get them well over the “*changing coat’ scason.
Those doipg fast or heavy work should be clipped: if unot wholly, then trace
wigh,  The degs should ver he clipped. These ot rugged on coming into the
stihle at night sweating freely should be wiped down and in half-an-haur's
time ragged or covered with bags until the cont ix dry.  Weaned foals should
have a litde eroshed oary daily, if available

CATTLE s the nights hecome colder the duiry eows should he rugged. The
rogs should be removed in duv-time when the shade temperature  reaches
G0 degrees.  1f new gruss is plentiful, give a rativn of hay or straw, whole or
chalfed, tu connteract the puiging effecs of young grass. Cows may new he
spayed. -

P16s.—Saws not ulready served should be put to the bosr,  Supply all pigs
with plenty of hedding. and see that sties are warm and well ventilated.  Supply
sows Jiberally with grain,  Castrate voung bhoars,

SHEEP.—Where carly lambs are being bred for local markets, travsfor ewes
and lambs tn best pasture as soon as dropped.  Castrate ram lambs when a
few duys old: defer tailing them until the ewe Jambs wre ready,  After firar
rain (when dust is :eitled) cleur wool from the eves of young merino sheep;
whilst. yarded put weuk sweaners in hospital paddock, and any unprofitable
woolled” sheep in fattening paddock.

PorrTey.—Do not feed moeh grain 1his munth-——soft food wids moult; add a
teaspoanful of Jinseed tn each hird's ration once daity.  The more esercise the
hens get the Letter they moult,  Remove all male hirdg from pens.  Add
Dowglax mixtore ro drinking water,  Keep a sharp lovk-out for chicken pox.
Forward  pullets should now  be in  their winter quarters, with plenty of

serateling litter, and fed liberally—ineluding ration of animal food.  Grit.
shells wnd charcoal should always be available.
CULTIVATION,

Farn.—Dig potators as they muature.  Cart out and spread stable manure.
Prepare and plough land for main cereal crops.  Sow Chou Mocllier sced in
beds for transplanting.  Sow the following mixture per acre for green feed
during the winter months for the dairy berd:—11, bushels, New Zealand Black
Oxts: Ve bushel, Cape Barley: 1w bushel, Tick Beans; ' bushel, Verches, Sow
Giant Drumhead Cabbage for transplanting (1 1h, suflicient for 1 aere, ip rows
% feet apart); provided the soil is in good ble condition, planis from seed
sown lagt month should be plunted out.  Sow wheat and oats aceordiug to
toeality: also rape for winter feed or green wanuring.  Urepare clean seed-hed
for fucerne; and sow Hunter River, Arabian, Turkestan, or Peruvian seed, free
from dodder, in drills 7 ioehes apart and at the rate of 10 Jhs, of seed per
aere,  Sow permanent pastures with grasses and clovers,

Orcuarp—Prepire land for plantimg: plough deeply nnd sub-soil,  Plant
Jegumes for green manure.  Plant out strawherries.  Clean uwp Codlin Moih
front trees soon as all fruit is gathered,

OWER GARDEN,—Plant out evergreen shrnbs, trees. und Australiun plunts.

divisicns of lLerbaceons plants, seedlings, layers, and rooted cuttings. Feed

chrysanthemums with liguid mapure weekly until flowers begin  to open.

Prepare land for future plantings of roses and shrubs,

GARpPEN —Plant out seedlings from the seed beds. Dig all
ces ronghly Sow onions for early erop; also peas and hroad beans.

Clean out asparagus beds wherever the seeds are ripening

VINEYARD.—('onsideration must be given to manuring
strongly urged.  Peas, for green manuring should he
possible,

Cellars.—{'leapnliness  is  emphatieally urged. Carefully remove all
fermentable refuse—skins, lees, skimmings, &c. Such odds and ends favour
multiplication of vinegar flies (Drosophila funcbrix). Tf present, destroy these
with formalin or inseeticide powders A little bisulphite or sulphurous acid
in washing water is recommended: also free wse of lime on flooys, &c.

- application is
own a8 spon 8B
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