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B y iI. E. r . H1:c7wl'd'''(III. J/ . ..1 .. R .Se, . Agn:culfllro/ :$'I}H'rill./e-ndent . 

A large DumbeJ' of inqnj)'ies is received Ht the beginning of each 
year by the Dt'pcl rtuwnt of Agl'i f' ultnre for infOl'lll1-ltlolJ regarding the 
merits and qualities of difft: l"cnt varieties of wheat grown in the wheat 
areas. It is p['oposed ill the present al' ticle to give in si mple language 
<l brief desc6ptjon of it few of Ihe mOl'e commonly grO\\'n \'iuieties 
of wheat, and to briefly indje-M,e sur·h featu l'es of structUl'e 11J;i will 
t'nabJe these varieHes to be more OJ" less ,'cadily recognised. 

I t might be mentioned, jn passing, that a large number 
of at1 empts tHIS Been Hwd(' hom t ime to rime by va rious 
observ('I's to {'volve H worknbJp SdWUl (, of r lassifying thl" many 
varieties 01 ('lil,6vated \\;hNlt. 'but, so Jill' , 110 sat'lslactory system 
of classincatiou hus .v(~t bt:.'f' 1I obtained, '.l'here is a genera} 
agre(~ment on the di"isiou of 1 ' 11(~ (',iltinttecl \d.l('ats belonging to 
TtiticwlI Sati'l'II't11 iu to six ~nIHiJW(' i c:-;·: hut l'on('cJ'n ing the further 
classification of the Y <1r1 l'tl{'S within thtARI ' sub-g'I'oups there is tb 1.' 
great.est. difference of opibion, Erik.~~ol)t h~ts evolved a sebeme of' 
classifying the varjeties of wheat b~' the strllctnre of the eft!', and 
pa.rticulnl'Jr by the length and densit~, of the sp il~ el ets j bllt such R 

st:heme mnst he mOl'C 01' less uns~ltisfactol''y when applied in practice, 
11;ince the head is known to lo;.'t ry consider'ably from season to E;t~ason. 
Pond witlt changes in the soil cond ition s, 

V ii rnol"i.n ! IU1S made I I vel'\' systematic l'e\'iew of F" em, h varieties 
()f wheat. bllt t he mlllo l' subd.i\'i~i ous of his eJassificcltion ,H'e wanting 
in definiteness. Cobb,§ of New South 'Vales, some yen rs ago _proposed 
all jngenious scheme for the universal fJom enclature of wheat, ani! 

• V(de Wheat And Lts Culth'&tlon, JOUT"tU 01 Af/Tu:wUUrt, Yiefor14, Beb .. 1912, PI), 9Z- 9:l. 
t E rik880n, Die 1ll lldwlruchaftllchcn, Ytt',u("/! ,I(JIiotl'lI, Bd, 45, 189.&. 
t Vllmoriu, OalulQgue M~lhodiqwt S1/ttemalique de, f'rotllnlU, Parla, 1 89~ , 
§ Cobb, Univcnal Nomenclafure of Whed , Agrtf'Wltural Gflzttle ol""-tUJ & u(1I II'tlu", Dee., ,9l1, a ' eoz, 
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sng~e~ted the (' fllssifieation of \\"Jl(~<lts hy 11 mir rosropic examination of 
tlJl' ~lJ (! UI"OJl e layer, There rue considcJ'ah] e praedcaJ diffic'nJties ill 

the Hpplic3 tion of snell (I method. and. nIOI'(·O\'(' r . the system rests on 
aD in~('c nl'c fonndafion. 8ill(,(' i t 1"a ~'itl'y Cls:.;utn e!'i th at difference io 
CJJ"jrol1l1H'nt anu Sl'flSml w(,1tld _h 11 \"t· a J) pgligihl e effcct,on the alenl'oll t' 
I"yr l', 

'rJlHt the l'~' is. net'd fol' S()IIl (' sys1ematir- class ificat ion of the varieti~s 
COl)1lJHJl1Jy gl'OWJJ will J"l'ildj]y h",' adlJl ilkcL 1'lwl"e are many instance:; 
of whCHt \'i1I'i eties in n'll'iotls part s ()r .-\n:-;tl'<liia masquerading under 
quite a number' of diif('l'P1H W lllH·S. 

rnti] ;1 sy:.; tematic surn',\" of tht· !·h'II'adrr istit:s of 1he hundred.;;; 
of vari e1i e!' growD tbron,!!hollt th e COllllUOllWf'il lth ha:i heen made. [to ·l 
the l e~ld ing t: .. pcs of wj,\(,~1'( !:;i<llldlll'dized. it js ('X IWr1cd thnt t here ~\Ci/J 
be cons,idrl'ilhlf' ('0J1f llsitm with "l'f!<ll'd to llliJlo+)I' n1rirtie!'. 

SOlllC' of the rllt)l'e illlporf;wt \',lJ'i ~' lil 'N ~l'own in tl1(" \\'JI C:1t Hl'ens an) 
the foIlO\\'ipg :-

1. I~'m'ly '·arir fi fs.-Hl)bs, RUllyip. Cnnwback, Firbank, Gluyn s, 
Kin g 's Early, Stf'inm,:del. 'rhcw, 

:! . .Ihd-s('(1 .... oll.- Bayah, Uorre! 's t\o. 3, Dart's Imperi al ) Feder'a· 
b Oll. J OllnthatJ. Zealand Blue, 

:~. Lrrl f' .-Alllel'i ca u ~(). ,~. Gp.Doa, illi g- IIenot, 1\lat'slwll 's No.3, 
MeJ enh , PUl'p k' S traw . YandilJa King, 1.V'hjte Tuscan. 

Tiw above division of ('ommoni,\' grOWl) wilent nU'irties into ea rly . 
mid-seasoll ) and hlte is adopted 1'01' (>ol1v(l llicnce, and I'epr esents the 
average resnlts uf fou l' seasons of observation uudel' uniform 
eondi j ions_ 

rrl le line separating SOUIC' of the ("i.I1·I~' ilnd mid-season wheats on 
the olle it,md, <lDd fh (' mic1-~('('snn ~Ifld hltP "Hl'i (_"tif's on the other) i ~ not, 
as might hC' expf'ct(·cl _ " (' J'Y l:ierl l'ly Llt·fiIH.'('1. 

E _\ Rl .. y Y _\RJ'ETJE.S. 

HOHR_- This int el'(~st in g , -;u'ie ty of whea t was pl'oclu t:ccl by the li:ite 
W'm. Farrer, in 1~~6. and i~ ,'cHII.,· ~I hybrid- iwillg a tross betweNI 
NepauJ BarJf'Y rwd Ea rJ.,· Lambrigg \rJleal. i t i.'i OiH' of the hest 
milling wheM.s ~·e.t pl'Odllt:ed nndel' A\]stntl i~Ln conditions. Its grain 
is hard l shutly, !Hld t l·Hn8ill'::t~nt. - twd yields a good p Cl'eentage of f1(,nr 
of very lligh st rength_ TIl(> fluu]' is ,-er,\' s uitable for' blending pur­
poses. Jt is H \'cry pop ula r \'ilt'i ety in :\few SOllth 'Vales, and it h as 
given \'('T'y satisfactoJ'), yields ill d ry af;; \'-e ll /:I S cool, nlOist districts. 
It is a vcr." early, spare-sto(l lillg YiH'if'ty, with erect, Jight-(:oloured, 
boUo\\' s tnl\\·. The ears "u-c " -hit(,, hl'(lJ-dl e!:iSi, nnd SUloot11, some\'.' hat 
lax in charac ter, broad. and op .... o in the r hest. carrying small, shotty . 
pluwp. tI'.')l)Slllcezit gl'Cl in which tends to shell out. On account of 
HIe cx('e Li ent milHng quality or t.he grain it has long since been 1t 

favorite with millers, and pl'i ec~~ it; advaUL"(' 01: f.a,q. rates have regu· 
Jady been paid fol' Inu'C'els of th is nniet,r . Hs yields iJ) most of the 
whea.t 8J'eas of Victol'ia have not been very sat isfactory j and, in spite 
of the enhanced prices, it has not genCl'a lly given such good financ ial 
r eturns as oUler' rnO l'e prolific \·u r';eti es. 

BUNYIP.- This is a ver y ea rly ) upl'igh t , moderately taU, strong­
growing variety of fa il' stooling powel', and is a very u sefuJ vari.ety t.o 
'row in dry d istricts Wht:'D the season i,g late. The ears are yello\vish 
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white, l"·O<ll1. tl\\'lll cssj but the IlPp~ 1: spikelt· j ;.; hav(' <1 slight tip beard. 
'The grain is h ll l"d. plump. ano attl'adin". (If good. milling qnal it·, and 
yields a Honr of high streng1h. ]t d ocs not l'E'H dih' s hell. On 3('tollnt 
of its ext1'emE' (>a rJ int'ss it gin>s hest results ill ';Ol'IIlHl S(~ilsons when 
sown in tJI (I middJe (11' lQ\\"ill'ds thp end of th e Sf'lIson. 

COMEBAC1\:.-1'lri ~ is ~ll'1 eil!'l)' "flr-iet)'. of fail' slOoling capatity, 
m oderat e ly 1all, with Clefl l\, hollow 81 1'<1\\', <'I nd makf''' <l ,'p ry ni ce SAmple 
of h<1." . The eal's are l' J'eanIY-,\' l'llow. b(~;H'dl ('s!'\. lWei ;;;'lI looth . of modt'l'nte 
length. [a.irl~· compact. btl! with 11 long tHlwI'in g' tip. The gl'ain is 
sm.ll!. SOIl)(!\\'hHt shotf'y in l, hill" \(' {P !' . thus resl' lllhlilJ!!' R obf\, \\'i th hnrd 
semi-! ranshWf'nt eudosperlll. Th(, gTflin i::- of Ilig!. millin~ (J wility, 
.and. jik l> Robs. is eager'ly sought by IlIijJel's, making 11 pCJ' ~ ' c 'ntHge 

MARSHALL'S NO, 3. GLUYAS. CORREll'S No.3. 

of high-quality flotu' Yery suitable fOJ' blending purposes. I t has 
b{'en sold on tbe Sydn~y ;:md Adelaide mad;ets at \'arions times at 
aLl. to 6d. per bushel above OI'dilHll'Y t a.q, wheals. It ha~ the reputa­
tiOD of being a shy yielder ..... bu1 in some of t hc· d ,·_j eJ' districts it bas 
done remarkably well. There i'i a mHnber of stl'(l1ns of Comeback 
in cultiYBtioll, and some of these Hl'e l'etognised as of lllOJ'e value than 
others. Among these lat1 el' JIlig-h.t he mentioned Pratt 's Comebnck, 
orig-inated by l\fr. Pl'att. of rl'wo '-Veils. South AnstrnJjn , to whom the 
late Mr. Farrer sent a -sample of the original cr·oss. Comeback is a 
crossbred wheat of Fife-Indian parentage. ~md Illay b f {'Qnsidered the 
best milLing wbeat yet ·produced under Austl'aJian ('ondjtions. 



132 ,10111"/",1 of dglicuitlll'c, Victoria. 1]0 MARcH, 1913. 

PIRB.AN l\:.-This is oue of the most popular' hay wheats in the 
Rivel'ill<t , .Hld 1'01' :-lome ."em's pm.;! the demand fol' seed of this variety 
has been uIJlwcc-edentcd. It js an e<Hly. tHI1-grO\dng, Cl' l.oct variety 
of U1 ode l';_Jt c ~t(lo lilJg ('Glptu:ity, with good henv.y Hag. Tlle straw i:-. 
strong, yrt holl ow. and llIukes swt.:et huy of good quality, whjch retains 
its c(liollf' \,'cll. The ca r'S arO€ long. SJHooth, l<L~, open. fwd tapering, 
with sliglit tip beards. The chatl' iN of ;-t .vellowL.~l-white colout', and 
holds Ule f( I'oil] /o:omcwhHt loosely, and po~sesscs ,"ery short, stiff, 
terminal H,\\-nr-.. The gJ'ilin i8 'hll'gc. plump. and soft. It is ratllcr 
liable 1'0 flllg smut <mel r'IISt. It is essentially Ii he:IY u'heat. 

GL tTY AS.- This variet .v is \"e l' ~' popular ill the 1\IaUee dist"icts of 
South .l\ l1stnilia on lI,ccOtmt or its em'J.'" nwturit)" general iHl1'llul'lity 
franl Jiscrlse--particular]y its "ust-,'('sistiIlg powers-and its rapacity 
for y ickLing u'('ll iu OJ',\' SeHSO[lS. It is \-igo1"o!]s. model'ately tall 
growi.ng, Cill-ly variety, f<li,' til1f.""iug power_ .. It is_ howe\,p,', somewhat 
wcall ill the stnlW. an£1 lws €l tende1.H'y tu go down, pa J"ticul;u'l:v in 
·heavy weather. Th(_> ears m'e ourl.; -h l'ollzt· in coLour, llIodt'rately 
cDlllpa(_'I , .Uld pos.";ess a I)jjg.ht tip beaJ'd. 

As the gl'ain appl'OlH:bes Inaturity, the dal'k heHds become pendu­
lOllS. bnt do J)()t she]] Oll rH·C'OllI.lt. or the fil'J_n ])' closed enveloping g ln rnes. 
It is a vt'l'Y useful variety for sowing in dJ'Y districts in a late seaSOIl. 

K .l NG'S EARLy.-'rtLis is another very popular eurly v:ariety in 
Mall(-'(;) ('ollDtry , which y ields well ill a dr y!-.-easoD. It is it selection 
made ulHny years ago by the late Joseph King, of Georgetowll, South 
Aust"lllia. It is /] vigorous, tall-growing variety of moderate stooling 
capacity . jJlIs.'Se~sing st!mi-solid stl"<l\\" with a fair amount of flag. The 
eal'S m·e bearded, whitc~ RorncwiJ at open i and the grain large. plump, 
and of low strength. In spite of its beal'd, it is prized as a. hay 
wbeut On nrl·ount of th e solidity a.nd sweetness of it~ straw, and the 
capacity tu ,'('t.n in its colour well. I t is 1-1 vcry old variety; but 
during reteut year s i t has been greatly improved in yielding capacity 
by ProXessOl' PCl.'.kins.· 

S'rEIN\VEDEL is ,1 ve ry popular. ea rly maturing vat"iety. e...xten­
sir,.~clj" g-rolHl itl Vietari8. South Austmlia, l1lid New South ·Wa.les. It 
origil1att'd fl'orn tl selection mad o f rulII 11 crop ot Farmer 's Friend­
one of tI ,e old Purple Straw va riet ies, ] t is a I~l'ce stoClling, moderately 
taU-growing ,-a l'iety, with drouping f:oliage and stroug. hollow, 
p urpl ish st,'aw. 'rhe ears a1'e smooth. whi te, bold and large. with 
broad spike l rt~ and a slight tip hea rd , The grain is large. bright, 
plump, hut soft rmd mea ly. I t is casy to milL aud the Houl' is of 
good l·o lour but of low strength. 

Tbis vill'jety has a stl'ong te.nde.ney to !o;ht'" ll , aud the \·,·op shou ld, 
therefore, be hal'yested as soon <:Is it. re~whes maturity in order to 
obviate lo~es. It is a good yie lder iu til t;> d rier nreas_ and ca ll be 
relied ou to do well in a (lry spring. 

'rHE, V is a ,·t·mal'kahl :,-' early \-igol"olls-growing whellt. pO:isesHing 
good stooling powers. It is a ruod~ I'atel:\' tall grower. with stiff mllTOW 

flag and mediulU-sized hollow stl'a,w. It CUres a good cOloll!", and in 
some ea r·Jy djstricts has g iven good yields of hay and g '-een stuff. It 
has beeu singularly free f,'o lll rust d W'ing tbe past few years, but 
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this IDay probably be due to its rapid maturity rather tban the posses­
sion of actual rust-resisting powers. 

It has a long tapering beardless head, with smooth white chaff, Ilnd 
somewhat lax spikelet.s, which, however, bold the grain well, and C8USC 

some difficulty in threshing. It is a Cl'ossbred wheat with improved 
Fife parentage. and is a very good hay whea l.. 

)IlD-SEJ\sON V ARI F.'fIES. 

BAY.AN is a crossbred wheat ",jth improved Fife and JonathalJ 
pi:lrentnge. It is a mid-season vlniety which very closely resembl p.8 
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BAYAH. TRIUMPH. HUGUENOT. 

Federation in the colour of the chaff and tile short upstandlug straw. 
I t is a \'ery vigorous grower, of good stooling capacity, with well­
developed, shapely, dark-brown, compact ears w;th clubby tops. The 
chaff is smooth, but the spikelets Dear the tip are slightly awned. The 
grain is plump, soft, and whi~. On account of the short stiff straw 
it is Dot suited for hay, though its grwn yields have been ver)' satis­
factory. 

CORREL 'S No. 3.-This is one of a number of varieties originated 
by Mr. J. Correl, of Arthur River . Western Austrldja. the originntQr 
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of the Le Huguenot "W heat. Carrel's No.3 is a taU-growing, vigorous 
variety. with good . strong. semi-solid straw, and a good stooler. It 
retains its (:olon1' well when cut for hay. and makes a very good sample. 
It: possesses ;1 good (;Ol:npa('tJ,r-bui1t C1lT, slightly awned at the top. 
The chaff is dark-brown in colou !', and smooth. whilst the grain is 
Ilu'ge Hud lI!(1d e r~ltcJy plump. 

DART 'S IMPEHIAL.-Tbis popular variety was originated by 
l\_Tr. ThomHs Dart. of Xhill. \iet(l)·ia. formerly of Lucindale, South 
AustJ'fdjH. ll)1(1 jR ;1 ~el ptt j nn fJ'om il purple sp'aw variety. It is one of 
tIle oldl-st nlt'ir·ti(·s in general C'ultivution at the present time. It 
is a good all'l'olllld gf'iJin iHld hay II'heat, and is a ,'cry reliable yielder 
in nlQs1. wheftt distl"jl·ts. It is <I tall-growing variety, with good 
stooling row(-'r~. hut hollow stf'llImed. and possessing considerable 
foJiug'l', The head~ €Ifr well d('\'elop€'d. ::;quare and compact, with 
broad, smooth, cream-coloured spikelets, somewhat crowded towards 
the tjp. giving the top ;.] club-like appearmlee-. The chAff is 
smooth, but possesses sl igh t fl\\-ns towards the summit of the bead. 
T/ le gnlill is soit, white. and men I.". clDd not of high strength. The 
grain is (,Hsily milled. ~llld it belongs to the wel:lk fiour group of wheats, 
thOligh the (_·olouT of the flour is exceU(::nt. It'! De-partmcntaJ variety 
tests t.he yi elds of Dint's lmpcl'ial hHVC usuClIl~' stood out prollllnently , 
and ('ontirm the opinion thnt this vari(,ty is a good pl'alifie standard 
type for most nf tJJC "'heM HJ'eHS. 

FEIJERArrION.-This is. without question, the most popular and 
prolific 'Variety of wheat in gf'nel'al cult.ivation at the present day. It 
welf:; produc(\d by th e late Mr. Farrer , ,,'heat Experimentalist, of 
New South ''''ales, from 11 cross between Purple. traw and Yundilla. 
YandiJhl is ~l cross bet ween Improved Fife una Etewah, aD Indj;'l!l 
vU J'i ety. The pJ'ociudioll of this wheat \\"(!S pJ'obably the greatest of 
Mr, Fftr'l'ef"s I'nallY triumpiJs in ~\-heat br(,·eding. for Done of his m~m.r 
suc(:es~ful el"Osshl'ed wheats have enj(l~'ecl slich a wide measUJ'e of 
popularity as Federation. Indeed. during the last six years tht: 
golden y ellow ehar<lderistic of old time Australian harvest fields has. 
been graduaJly (" Iumgcd to a dull bronze through the ever-increasing 
popularity of Fedel""1tjon 'wheat. This popularity has been won by 
sht·c t· merit, for Ped('J'<ltion. when seen in the field for the first time, 
is deridedly IIIlHtt"Ht"tive in appearance, especiaJly wben grown side 
by side with the sho\\"y wheat.s of the Purple Straw type. 1\fost 
farmers in growing it for the first time have expressed great surprise 
Ht the yielding capacity wben the whe,lt was t.aken off, for the yield 
invariably ext"eedcd the expectations based on pre-harvest estimates. 
As a llwtter of fact. ?Ill'. Fm'rer's main aim in producing Federation· 
was to J)J"odw.'e a \'uriet_v suit ed to the Australian methods '11 
harves1ing wHh the f;;tripper. FederHtiQu is a short, erect~growillg 
variety of moderate :-;tool iug ca plJc ity, with broad, semi-erect, light­
green fol iage. It has short, uprigbt. stiff straw, unaffected by some 
of tile ]])08t \·jolent storms. It mny be regarded as a variety in which 
there is H maximum of grain to the minimum of straw. Its chief 
featul'e is its extraordinary prolificacy. It was DOt intended for DDl"' 

rec.ommended flS R. hay wbeat, It is essentially a grain y ielder. It 
possesses a bo.ld. "'I\la~ beardless, compact Ilead. with a peculiar nI'ct 
IIb.A_1"'i.I(I.tf,' r.;..:t\(' hN\n?,t1 mu.:.t hf'{\S\n w"n.(lpvplnnp.n j;;mnnt.n j;;nikelp.ts 
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As might be expected. literC' ar~ UUIll('rnns strains of F edt"l'n t ioll 
-OD the mal'ket. In Illany the ol'ig-inai l"itpHlI'('ness ~tUcl hlo(·ky Ilntlll'e 
-of the bead. <: imnH.' tcl'istic of li1l' Y/ll'ipl ," whell it (,Illel'gcd fresh from 
the breeder's hands. lun'e to ,I large {'xtellt (.li sapPpul'ed. T ht' cir ct' t 
of I'igorolls spi ee tion ill main11lining tlu" yj (· lding eilpacity of a ;,ri\'en 
variety 111~~- bl' seen hy the rc~mlts Ht the L<mf!el'cnong Agrieulturai 
.college thIs Season. 

A SOHlll prll'l'el of hAnd s('h,(·tl·d F('u(' J"}lti on , thi,'d !-;(·\Pt' ti on ) . Wlli<:b 
was produced oy til (' writer at tli t, Piu';-lfieJd ,Vhe.lt Station , South 

FEDERATJON. ~. ANDlLLA KING. 

AustrHHa, was put in competition with two other F ederati.on plots 
undeJ' precisely similar condjtions. Whilst the yield of the hand­
"elected seed WIlS 43.2 bushels, the two other plots gave 34.5 bushels 
and 32.8 bushels respectively. Federation is susceptible to fungus 
.ruseases-especially rust and flag smut! and, to n les.'Ser extent, " take 
all " (Ophiobohts grarwinis ) . Were it a more d isease resistant and 
-earlier in maturing! it would b~ ideally suited for the more arid areas. 
'The grain is very liable to suffer from blea.ching: especially in a 
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showel'~r harvest, owing to the f<1('1 that, unlike many of the older­
Whf'1lt varieties, tile etlT stands upright when l'ipc, HDd allows rain to 
readily penett'ate the ear . I t.r.; grniu i ~ soft. whlte, and plump, and 
yieldi'i iI good percentage of t/ow' of rreamy·yellow colour. T)'hough 
th ~ strength of tile flour is considcJ'Hbly lower t han Comeback and 
Do!) ...... it is highel' t)wn the Pllrplf' SIT,;I\\" ··W'hf'nts.· ' 

JOKATHA\' is ~llI other crossured produced by the late Mr. Farrer, 
and is of Fiie-Indian p<lr(,llt~lgt'__i.('. , t be result of mating Improved 
Fife with an Indian va riety !mown [IS l< Juclian G.1I It does better 
in moist cool distriets tllHn in hot dl'~( I'l·gion~. It is a fairly vigorous 
grower, with modernte stooling CHPll ci ty. with sparse. erect, glaucous, 
narrow foliage, and hollow, slende r, snpple straw. It is fairly rust 
,'csistal)t. and has repei.ltC'dly esci:1pcc! injury from rust wheD othel'" 
varielies have bf::eI.l seriollsh ' <l thlcl,C!t1. TheJlead is characteristic in 
sllape, being broad towHrd!:i' t ht~ teutre and tapering gradually at till"!" 
summi t with white, smoolh . be<ll'c1/esH. compact, closely adheren t 
spjkelel.s. The chulI udhf'res (· Iosely to the grain: and possesses sharp 
pointed tips. 'rile gl'ain is bal'cl. aud of excellent appearance, and: 
.yieJds n good proportioD of flonr of _bi gh qU€llity and strength. I t 
is a difficul t \'a riely 10 strip. !Ill [I('('Ollut of the closeness \\rith which 
the gnl in is held , 

ZEAL.AND BL UE.-A CI'OSS between Tardent's Blne--a good bay 
wbeflt-alld Zealalld~a vat·i et~· of the Lammas type~bred by Mr. 
G. F. Berthaud, of \\1cstern A HstJ'lliia , and sent out as Crossbl'ed 
53A. It is H tall -g,'owing, Illf'dilllll hIt€' yariety. with good stooling 
powers. and strong str·HW. This \'ll riety has done welf , both as a 
grain y ielder and hay va riety. especially in the cooler wheat areas. 
The head is long. beardless, ghghtly t:tlpel'.ing, with eba.raetrristie 
velvety chaff. 1'he grain is hlrgl', plnmp, and medium hard, of very 
attractive appear/IDee, lmd of good milling quality. 

L .. \TE V_\IHE·ITES. 

A1HERICAl\ 1'0. S.-A vig(l l'(lIIS talJ -gr·o\y1.n g vari ety: of good 
stoolin g eapHc.ity. 'rili s 'V<l S the best. of' H large lllllllber of AmeJ'ic·un 
yarieties g row]] at tlie Pa]'~lfield "\Vlw<J t Station over a period of five 
years. It has done well both ns a g-I'aiu and hay y ielder , and when 
thol'oughly acclimatised it IDtly l)I'ove a valuable variety. It is H some­
what late \\'heHt , with firm . npstanding straw , and characteristic 
dark-broH'll hel:lds. 'fbe ears <Ire If[l/·/'O\ .. · . \\'ell fO/'l11ed, beard.less, with 
rather densely packed spike/ets. uncI the chaff: "el'Y closely adhe r'es ro 
the grain. Tile grain is smalJ: hard, <.lI1d d:l rk red, and of good miJljng 
qualil y. J.Jast season a bftg of this vHriety sown a.t Rutherglen Exp('ri~ 
ment PHl'lIl on stubble hmd gave 25% lin. hell; per acre. 

GENOA is <l late wheat with good st(loling p ropensities and upright 
F:.trrlw. Tt is 01le of the bunl-resistll11 t cr'ossbr'Bd varieties 1)1'oduced 
by t il(' lll.t e Mr. Farrer, and i~ introd uction suggests the possibility 
tbat th e pi cklin g of seed wheat for tbe pJ'evention of bunt lnay in t he 
neal' future be dispensed with. It docs well in seasons whell t be 
spring rains are heavy . Thus. at the R,uther glen Experiment }I"arm 
last season , a 2'8cre plot on stubble hmd y ielded 21~ bags of g.mn , 
or 32.2 bushels per acre. It is more suit.ed, however , to cooler di~tricts 

• I',de M1l1ln~ QuaU~ie. Of South Aust.ralill.u Whe31l1. A. E . \+. Richardson, 1Iu/{tli" 52. r)l'I'Rrt· 
Plent or -\Srlll,!llure, South AulJll'8liA. 
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than hot. o~es. The ea r. is long, bE'ul'liless, slightly tapering, with 
characterIstic roundE-d wldcly-spnt:ed spik~lets. The t>}Ulff is wide 
and smooth, and the grain soh. white., plum'p, and mealy. 

HUGUENOT.-This wheat was originated by Mr. J. Correl, of 
Arthur Riv~r7 '¥estcrn Australia. Mr. COlTel has been responsible for 
the productIOn of a Dumber of new varieties, most of which are hay 
wheats. He states t bat it was obtained ill 1897 from a crop of Medeall 

MEDEAB.. JONA'!'HAN . ZEALAND BLUE. 

Wheat, and from the twelve distinct variations he obtained from the 
variety he selected in 1898. He SllPpoSes that his selection must have 
been a 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 weU, frequently growing to a. height of 6 or 
7 feet. Its straw is practically solid, and very sweet in character. 
It is a poor stooler, and must, therefor e, be sown very thickly. This 
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is the mOre neees.t;il J'Y all a('j'OtUlt of the J;-1l'~e size uf its grain. Its 
ea rly growth -is erect. cHId of light-green colour. and the leaves hl'oad 
and stiff. Unless sown thickly t ill' st l";lW goes up !.ike minil1ture 
bamboos. Tlle. head is very den5o!e and compact. being <laT'k hrown 
in colour, with a ca~t, of purpli:;h black rrUf' spikt:lets are densely 
crowded, and giyc the ear a club-like arrl(~ilrance. Tile grain. whic:h 
is long, hard, hom)", angular, and ~ligbtly pjll (' hed. adheres closely 
to the clHtff, and uwkes the wheat diffic ult to stl'ip. This diffieul t.'" is 

GENOA. F[RBA,.l\'X. AMER1CAN No.8. 

increased by the fact that tbe wheat is invn.riably a tall gro wer , and 
possesses very promjnent top nodes, whiclJ latter often choke tlJe comb 
of the stripper 01' bavester. It is a macaroni wbeat. and not a milling 
wheat. Its gluten content is high. but tbe colour of the flour is 
very objectionable. It is a very poor yielder, and will not pay to 
grow for gra.in at f.a.q. rates. It is esseDti~lJy a fodde r variety, 
being grown ei ther for hay or ensilage. As a hay wheat it gives an 
exceedingly heavy eut, yields up to 4 and 5 tons per acre being 
~lVo~ ' A"t ;l'\ Am)t_h Allstralia. Mixed with varieties like Bal:'oota 
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Won.der, M<ljestic, or Calcutta Ca pe Oats. it giyes heavy cuts of good 
quality sweet bay, It is smut resista_nt. nod r(l l}lti\'l~! .\ · rust resistant. 
Th e cost of seed wheat of this v<l ri et~r is usuaUy high, but it could not 
be produced with profit a1 ordina J'~- f.i:l.q . rat es on fl CCOunt of the 
low yield of grain pel' elc' re. . 

MEDEA H.-Like llugucnot. this uelongs to the Macaroni class of 
whea~s , and is a. ta U-growing hlte vllriety which stoo ls very spm'ingly. 
The straw, like Huguenot. is pl'acticall~' soLid, but t'OI1I'Se in chal'llctcl'. 
sweet , €Ind bearing prominent nodes. It j5; di tlkll lt t.o harvest, PUI'-

COMEBACK. THEW. DART '8 WPERiAL. 

ticularly wben growing ,tankly, owin g to the pendent clw1"aetel" o( 
the ripe heads, and the prominence of the last node causing the 
stripper to choke. It is a very suitable variety to so\\" for the produc­
tion of a heavy crop of green fodder or ~nsilage; but for hay it i. 
rather unsuitable on account of the coarseness 'of the straw and the 
heavily bearded heads. 'I'he difficulty in barvesting both Huguenot 
and ~lede8h may be obviated, particularly where i t is liable to grow 
rank and tall, by sowing it early in the season and grazillg the young 
plants, and allowing the second g rowth to mature for grain. The 
heads are compact, the spikelets densely crowded. brown in colour 
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with putt.:hes of blaish iJh~ (; k, posscr-;sing IOl1V, bhwk, serrated bC'lrds, 
and hat'd, hotll)" long. and anguli:lI' grain, 'rhe milling quali ty of the 
grain jr-; "CI'Y 10\\', It is essentially [I f orage variety, 

l\1AHSHA1..JL 'S No. 3.-Tbis is one of a large number of varieties 
originated by 1/",. sll(;ce.<sflll wl leat o"eeder, Mr . .f(,. Mars/wll, I"te 
of Temphll's. South A l1stl'ali~1. II I.e; H Jate wheat of good tillel'lng 
capacii'" hut rathpl' sJm,\' growing \\'11('n yOllng'. wilJI a somewhat 
spreac1 i'ng )wbit, und hl'O<td , dt-lrk.gl'f'en. droo pin g I (~itves . It is some· 
what rust J' ('8j ~ta Dt, hut il S liLtv llWtUl'i1y is un objt·ction for the dricr 
distri cts, The stl'nw, wh en ripe, has a pllrp[ish tinge, stands up 
well , l:W~ bears a beHrdl ess, sOlu cwhi:lt open head of fair length 
carr'yiIlg smooth, br'(lild spikelets, with a slight tip bea.rd. The grain 
is soft. \\'hite, plump, and of fair size, and of fair milling quality, 
It is \'l'! 'Y popu lH r in South A Bstl'alia, New S(;uili V\ra]es, and Queens­
lan d, ~lud hn s been very widely grown foJ' hay, 

1 ANDILLA KlNG.-1'iJis is another of Mr. ~rarsha l l 's crossbred 
wheM!';, and is a half-sister to F edera.tion. It was obtained by mating 
Yandilla and Si'lvCI' ){ing (a wlIiie-stl'awed variation of JVl al'slwll 's 
No, J. ) It is;l late whea t, with good stooliug p1'opensjtjes, and, Jjke 
MaJ'~ba[l ls No.3, is a somewhat slow grower in the early siages, The 
rip t, stl'HW is stif)', hollow, and upright, on th~ short side, bearing large, 
well-developed, shapely, beardless heaus, creamy· white in colour, with 
brwlc1, close-set smootb spikeiets, The chaff adheres closely to the 
gI'iIin a1Jd l'endc/'s stripping somewliat difficwt. The elU' is s1ightly 
tip bearded, and tile grain lal'gr, plump, medium hard, wbite, and of 
good miUing quali ty. I t bas been " COllsistenlJ.v beavy yielder, and 
lHls done well in Depar'tmental variety tests, and must be rega l'ded 
as onf: of the most prolific grain vi:ll'ieties in general culti\'ation, 

'VmrrE TUSCAN.-A very popula)' 11a,v wheat, late, with good 
stooling powers, Possesses fin e qUIlLity sweet stl'a"', which retains its 
colom' 1I'el1 whezJ cut for hay, The llC~lld is f'iltbpr opeD. beardless. 
whi te, and possesses a characteristic tapering tip, It gives a heavy 
cut of good quality liay. 

Th e foregoing list of ,,,heatc;; represents some of the varieties which 
have done well in variOHs purts of the wheat al'('as, 'rhe list is not 
intended to be ex.iw,ustive, but is inteuded ll]el'eiy to direct attention 
to varieties which have been TH'oved to be satisfactory for forage, 
ensjlage, 1m)" and grain plll'pOSeS, 'J.'lJe J1mnber of varieties gro',"n 
in the various wheat arcns under different. local names is lp.:gion , but 
careful analysis of the properties and strllcture of many of th ese 
varieties reveals their identity with weU ~k"11 owlJ. standard vl'Irieties, 
It is to be regretted that, up to the pl'esent , no satisfHctory scheme 
of descriptive classifica tion (I f the Aust.ralian whetJts has yet heen 
evolveu. Such standardizl'Itinn and claSRification is a. work of the 
future, and might wel l be <l oue by the co·operative effort of the State 
Departmen ts of Agriculture. 

Inciden tally, it might he mentionerl t1'3t th e production and sale 
of pure var ieties of seed wheat is ypry rl1 rely a remllneratiye bm;incss. 
While large incomes have been made by the hr(~{'d ers of high-class 
stud stock. there are very Ie"''' me[] wbo have profi ted from tbe pro­
d uction and saJe of new varieties of seed whC'at, or improved ~tt" fl i ns 
of old varieties. The men who have contrihnted to the wealth ot 
An .. t:na1>o h .. +1,0 n l"n(lllt!.t ion (I f nPow and imoroveu strains of wh.eat 



10 M.ARcn , 1~13.J B ee-lceeping in Victoria. 14l 

have not benefited financiaUy from such productions. The reason 
is obvious. Before a wbeat can be popular it must have been tested 
over a wide area, and proved to be (If vaJnc in a Dumber of localities. 
By the time its value has been demonstrated tl)e variety is pOS5e~l~d 
by many growers, and the monopoly of the YHI'iety can not, there­
fore, be posses~ed by the brpcdcr. ~ro reovcl' . the prodn('tive powers 
of wheat arC' sud) tImt t he totnl produce of one bushel in five year~ 
would be suffic_ient t.o seed the whole of the wlwat area of Viclol'io .. 

]\108t of the ~ tate Depul·tments of Agl"icultul'c and Agricultural 
Colleges have taken in hand the pl'oduction nnd distrlbution of selected 
varieties of graded seed wheat. 

A list or Yiu'ieties of whrat available for distributi.on by this 
Department for the seasons ]913 and ] 91-:1: is aDnOllUc.ed ill th'.! 
ad\'erti~ing ('O llllllllS (p . vi i ) . 

Obviously: t il e produetion of high g"ude seed is most effective 
wheu tbe seed bas been selec::ted \\ithiu the Jjmj ts of " pure lines"; 
t hat is, t he proclu('o of a single typiCltI high gradc p lant, and COD­
tinuing tile sclc('tion on t.he lines indi C:iJ,t.ed in Art.icle 9 of this series.· 
Selection on ~tl('h lines Ims alreadr been in itiated at Rutherglen. 
Longerenong. ;;tnd 'Nyuna, but Cit 1e/18t three .renrs must elapse before 
Sll<~ h seed will be Hvailable in bulk for distribution . Meanwhile. such 
vm'ieties as are available in bulk for 19] 3 and HI14 are announced 
elsewhere. 

(T o be continufd.) 

BEE-I\F.EPIN G IN VIOTOIUA. 

(CQnti?1'll,cd [rmn page 4.) 

By P . R. B ellhne, Bee Expert. 

XII.-]\TUCJJEI. 
The word n ucleus in bee cultu re means a small colony of bf'es tnken 

from a normal colony and established separately in a small hive, The 
Dumber of bees in a lltlcleus mny vary f l'nDl 500 to se\Teral thousands, 
the strength of population being regulated by the beekeeper according 
to the senson or the purposes for whi ch nuclei are formed. There 
are two distinct objects in making n uclei by the di vision of a stock of 
bees 01' of a swarm. one being inerease, the other the mating of virgin 
queens. If the object is increllse in the number of colonies, each 
nucleus should consist of Dot less than one-fourth of a normal colony, 
otherwise the end of the season will have arrived before these small 
colonies have developed suffl1liently to winter safely. 

For the mating of queens, nuclei are indispensable to the queen­
breeder and the modern apiarist, but for th is purpose the number of 
bees in each litt le hive may be much less, the object being merely to 
provide a separate habitation for eacb young queen, with a 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 either too old, or otherwise inferior, bee-keepers often encounter 

• Jowr. oj A7ric. 0/ r ..,., Jiln., 1013. WI~R~ Jmpro\'omenL'I. 
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difficlllti{'s ill {til.'" nut' of ~l 1l11111bt'l' of IIWI/HiLls employed to get the 
young (j ll erl1S :;;;J/"I'Jy ia:ring. 

The most dir('c l. but aisl) the l'rudest anel IlI Qst wilsteful way, is to 
hill tile old qlWt" n HHci t'ithl~ r' JI;;'t the bl'l's r'ilis(' t.:clIs themselves Or 

StlppJ,'- th em wilh i:l (lul'elr-tell J)1'p,-iollsly nlised etsewhere. If the 
queeJ"l ki lled \\" (> 1'(' o ld. h1lt Iwd IJ N'1l a good one in her time, the bees 
D111y nrjs(' " g~ )od yOlIDg ljlJl"('n fJ'(iW ]](:-1' i)J'ood . bnf in the case of 1m 
inferior qU{'("IJ 00 ilnpn)"enkllt. !>X('t'pt iu n~!\·. need b(;' expected. ",Vhen 
a qU£)€D-tell of :;co( fd stock I'uised undel' the propel' conditions is 
gi"Cll , til e l'{'<.;ulr will he ,I S gnod as b~' ,Iny other method, so far as 
th e yitalilY Hud pl'o !ifi t IH-'S:-; of 1h(' yOllllg qt1 ('f'n are ['(lllcerned. 

111 ('ithvr ( ·il~ l·. hp\'·(" \'l' J" . liwl'l' is it rOJlsid t' l'ilble loss ill the reproduc­
tion of lill' \\'orlH'I,- r Qn'(' of 111( ' hi\'(:. IIlLH'h Jess ee l'tHinly, but still 
cOllsid l!r;!b lt,. 1\"!1I'1l ~J ('eU _ rl"~JI_l,I ' Ii. Im) l,h Iri,hiIJ two d£l,VS. is gjven. 
"'heJI I-lLiu\\'illg the h t'l'S tl) nli~t' iI Ul"\\' qU t'f'J\ themselves after desh'oy­
iug 0 1' "('Jl1 o\' iug' lilt> f : /)'1l 1P I' lItH'i' li. it "ill il l' itt It·asl 2J d<l,\'s before 

NUCLEI IDVES FOR MATIXG QUEENS, 

the young queen commences egg-laying; when a cell is given, it will 
be twelve cl<.lYS during \\'hielJ l'e pl'Odm: Lillll is <,t, <l standstill. f'OW, as 
good queens cannot be raised, excepting under the very conditions 
whicb cause brf)od-l'ca rjng to be at ;ts best, it follows that breeding is 
intclTupted just \yben it should be at the maximwu. Even a poor or 
old queen \'ViIl at suell a time lay 500 eggs P CI' day, representing for 
21 days a worker force of 10,500 bees and 6,000 for twelve days, but 
as YOWlg hees continoe to hatch fo T' 21 dJ-lYs aftcl' the old queen is 
r emoved, the weakening of the colony dnes not betClme evident till a 
month aftel'wal'ds, by which time the- CiT'Cl_Ullstan ces have probably 
passed from memory, 

It is a generally unde"stood fact that tbere can be only one queen in 
,a hive at a time alld, with t he one exception r eferred to furth er OD, 
that holds good, as. on the 3\'el'age, from the t ime the young queen 
'I atehes till .he begins -tt, lay, ten da-l:s elapse, and a break in egg­
la,.yjng fol' 11hClt P l 'jOd lDast of necessIty orCllr. To reduce this in­
t erruption' of In'eeding t.o a miuimum. 0 1' to do awa~' with jOt al1ogethcl', 
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djfferent methods han: be<"JI eWIh-<'Li and IWl] r tisl'd , J)I' iul.' ipally by 
Amerkan bee-keepers in th e first iU SlI-lJ'I c' t' . 

The plan Wlli ch does UWlI.'· with 8toppag(' of egg-];.lyiug altogether 
is to confine the queen to Ih(' combs of the lowe I' l'!wmbe,l' by means or 
a qm.·\·u-exc luding lloD (>ybmu'd . .}\hout haLf of til l' ('omhs of brood nre 
placed in the upper biOi'." , 10 Wlli c: h fI sepanll e entrallh' is pl'ovidf'd. 
A 4UeeJl-c:ell is give l l aho\"(' and the YOllll g (JU(!(')I " 'ill tal, t' her mHti1.1g 
flig ht frUln til e upper entl'anc-e. and in dm' <=OUl'S(, will romlll eure to 
lay ",hilt· the old (t uel'U in ihe lowe )' eiUlllllll'l' still n lntinncs. The 
youn g laying lIue(.'H may bp l'f'Il l(!Y('d .HId usee! e!s(, \\"!H' !'!' and anoth~l' 
cell gi\·elJ. 

This is ~lll jd e<.)] method in th ('ol'Y. uut su (><:(!SS clt·pends upon a ('0111 · 

bination of eirnllnstances. 'rhf'se lll'f' : a {'oluny ('overing th e combs of 
two SLOI'i t's : a qut'cn in the lower <:hiltllbe r (I t least tW(l. Imt hetter three 
years old: and a free use of the npper l'lltl'3nce b,\' the worker bees, 
otb el'\risf..' th e virgin queen whell "{' turning from her mAting flight, 
fiuding 110 bees at tbe upper el1tl'~lI1{, t' , \\.jJJ ue attracted by tile lower 
onc, will e.nter, and either kin t.he Ijf~ ' ing queen 0.1' be herself destroyed 
boY th e hees. 

To l'educe the l'otal interruptioll of bn'.eclillg to it minimum £01' t.he 
number of quee n s J'(·quired , the \IStlHJ Pl'<1<:tiCI' is 10 divide oue colony 
into a number of nuclei of two or lill'€'e ('olnbs. each being given a. 
queen-cell tlllri ]Jlact'd ~lpal't from oUlel·s. }lal]~' of the bees will , how­
ever, r e turn to the forUl e r s tlll1d. I Ci_lviD~ but ~'onng- bees behind, 
These ;'II' e lIlUlble to pl'oped." take (~~I'e of the bl'ood rllld the queen-celt 
and to defend the little hive agains t intl'ude rs. 

There are sc\'cral ways of overcOllling this difficulty. The bees 
for each nucleus Illay be taken from any hive which CRn spare them j 
they are shaken into a SIllilU empt.Y hive, such as tbe one Sbo\\'11 on the 
righ t of the illusU'otioD, A \\;I'e screen is fastened over the top of the 
box, and i1 is placed in 11 dark , cool, ·well-aired position. On the even­
ing of the drty following, that is . about thirty hou'rs later, Ole box is 
taken to the spot where it is to be local ed. A comb of broou Bnel one 
or two combs containing honey and pollen are taken (without bees) 
from some strong colony and given to the nucleus, a ripe queen-cell 
in a cell protectoJ', 01' a vil'gin queeu, in an illtl'oducing cage, being 
inserted fit tlte same time. 

Another wfly of Dl ilking Duclei is to brt:ak up into lots of two or 
three eombs each. a colony which hns just thrown <1 swa.rm. As a. 
DwnbeJ' of bees wiH return to the old stand, only one eomb of brood 
should be left in each nucleus. Select fol' the purpose those comhs 
containill g tJle greatest amount of sealen brood, ill1c1 plHce the combs 
of young brood in the lli'\re on the old stanel. where it will be cared 
for by r eturned bees. 

A. swarm mav also be divided into nuc1ei. It is best to allow it to 
cluster sOJ]J('whe';,c i theu hivc it in an cmpty box and about SUllset 
divide it amongst a number of nuclei hives, each contnining a comb of 
the brood from which the swarm issued and oue or two combs \\ithout 
brood, As bees which have swarmed and clustered wilt stay in any 
[lew stand, a greater number of nuclei can be made out of a swann 
than a swarmed stock. The queen of the SWHl'm should, however, be 
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t-emovcd, otherwise the bees are likely to crowd to the particular box 
she is in. 

By ally one of these methods irom four to ten nuclei may be made 
out of a single stockJ and t.hus bl'ood-rearing is interrupted only to 
the extel.lt of ODe (gwen for foul' to ten nell' queens. ,In order to stil) 
furth er economize, .Amerit:an bee-keepers some .years ago adopted a 
sysielJl of vel'y small nuclei witlJ miniature frames and only a tea­
cupful of h(les in e;tdl. These art! kuo\rn as Swarthmore nuclei. 
Owing, howeveJ'. to the liHbility of sm' h vl'ry small hives being robbed 
out wlien neH r .Ill Hpinry. and the el'r.Hic behuyiont' of these small 
eOl1lmunitit·s in frequ ently swarming Ollt. tb e few Australian bee­
keepers \\'110 pxperilllented with this system have abandoned it. For 
the I'aising of t ill' hest t.vP(· of queen, it is essential thnt from the first 
start of the queen-tell to thl' CUlllmencement of laying of the young 
queen, t}Je most f nl'Ol'<1ble ('onditiol)s should exist. In the case of 
very small nuclei these conditions lIl'l' absent during part of the 
ch rysalis Hod the Hdult stage of tli f' queeu 's life, Even in nuclei on 
standurd ('Ol1lbs in thin \\'illled boxes holding 1;wo or three frames, the 
period bet wen the hat ching and luying of the queen is often unduly 
extended hy ('li matie influcnces ,lod the vigour of the young queen 
impaired. 

The intluenee 1)1' extreUJes of heat and told lilay be reduced to a 
mioimulll by hll\'ll1g lJu'ce Of' fOU l' lIud ei ill an ot'dinar ,)' hjve body, as 
shown uy the un cover£>d hive in the centn' of the photograph, .A teD­
frallJ e bud)' will hold fou l' . a l l eigh.t-fr<llll e th,'ce nuclei of two combs 
each, Th t;' compH,r tment~ are l'Hade ay tHiu, tightly-fitting division 
b03l'ds, ex.tending up\\'nrd~ to the level of the top of the hive. Each 
bas a sepClrnte en tl'iIlJce btillg in l.I di_fI'el'eDt du'retioD and a separate 
thin COW' l' board i.nd ('pf'udel1t of the ordinal'Y hive roof. 

As it is always desil'~lbl e 10 bave some spare queens at the end of 
win ter. 10 maJre good ~Jlly losses of queens, th ese nuclei grouped to­

gether ill oue hive lIIay be carried tllrough the winter , provided there 
are enough bees in each to neady cover the combs, \Vben queenS 
have been romoved, the divisions may be withdrawn and the bees 
united under one queen , 

~udei Illay be gronped ill yet another way by standing, close to­
gether, two boxes of two cOll1partmell~o; each, as shown in the second 
hive from the right in the illustration. The advantage 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 upwards, as shown on the left. When all combs are occu­
pied an ordinary' hive with entrance in the same position may be 
substituted for the four-frame boxes, the hives moved apart by degrees, 
IlDd run 8S independent colollies. 

For convenience tbe nuclei are numbered, tbe numbers being 
painted on tablets secured by a nail in tbe centre and used to indicate 
the at.ate of eacb. Tbe number is in normal position for queen laying; 
upside dov."D, for queenle,ss j diagonal upwartls, for queen-cell i hori­
r.ontal, for virgin; and for queen-fertilized but not laying yet, diagonal 
J ownwards. -

(To be continued.) 
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UI1'l'WS OUL1'URE IN VI01'ORlA. 

By S . .II . Cock, Orchard S"pervisor. B endigo. 

1 NTRODUCTlON . 

145 

Fruit-growiug in Victoria is rapidly becOllling oue of the most 
important indnstries in tile State. The area undel' cultivation is 
extending every ;\'ea1' with fruits suitable to their geographical situa­
tion, and in tl,le DOI'~hern areas. under ll"'jgated closer settlement, 
Citrus cultuJ'e lS malnng such progl'ess that i.t bids fail' to ultimately 
outstrip all otlier classes of fruit in area and production. For the 
benefi t of those who are embarking on the production of oranges 
and lemons, this article will deal with Citrus culture ill aU its aspects. 
According to soils. situations, stock, varieties. planting and 

PLATE 1 .-lNS1'RUC'l'ING SE'lWfLERS AT TONGALA ON CITRUS CULTURE. 

irrigation, cultivatioll, drainage, mannring, picking, packing, market­
ing, and diseases. 

SOlLS. 

The suitability of the soil is a most important feature in connexion 
",jth the successful cultivation of the Citrus family. Perfect drainage 
is an absolute essentiaL Careful consideration is, therefore, necessary 
in the selection of a soil for (he successful gronih of Citrus trees. 

The climate of Bendigo is quite as good for the production of the 
orange as the MurrHY frontages, but the soil is, in !Dauy instances. 
unsuitable. Bendigo soils generally are deep to fairly s]lalJow, and 
consist of alluvial and colluvial soils. The subsoil is, in many places, 
retentive j consisting of red and yellow to grey clays, resting on ver­
tical sandstones and slates, and are depicted in P late 2, Fljg 1. Such 
soils require perfect artificial drainage. These soils are found as far 
north as Ray""ood, Inglewood. and Goornong. North of the places 
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mention ed. ilnd exten ding' allllost to I he NfUl'ray f,'ontages, and e:mst 
through the GouJbm'n Vitll e~', are foun d soils consisting of a shallow 
to doep red loam. oveJ'l,vin g a l'etentiye red clay of va rying depth, 
iyjlJg over IHYC.I·S of silts, g '"('Y clays. and !!J',1vels. These soils are 
improperly d rained tUliess the subsoil cl<iY is bl'o~en thl'ough to the 
silt layer be/OIL These red c l a.\~s . hO\yel'el'. compucl <'Igain under 
irrigation . alld c'a ll he l·lassecl as unsuHable. Plat e 2. Fig. 2, depiets 
this rlass of soil. 

Tbroughout 1his lIl'l'I'l , alld all t hl'(HJgh the' .:\Iallct' rountry, are 
fOlll1l1 saDd hills 01' pill (, ridges. Tht'se pine- l'id g<:' soils arC. generHUy, 
most suita ble. Areas occur, howe\'ct, wher r Citrus pu ltUJ'c would 
pro\'e a f<tiiure, These areas ('onsist of soils of fl very sandy nature, 
illllllcdi<ltely o\'ctl,dng gl'm'e ll.v wHshes, ~'Iwse soils dr'ail! too f r eely, 
anci cll'~ ' out, and CHll be clrlssed ~l S un Sll.i1:nbl e, Plate 2, Fig, 3 re­
presents th i~ (' h,ss of soil. 

l~L:\TE 2.-S0ILS, 

S uitHiJle soi ls nre l' l~ IJl'e!-lt'nted by the sedimeutal'Y ll Hts of the 
[\Jul'l'ay £ringt.', 1h c. pine-ridge conntr,)' of the l\Jallee and the deep 
i C)fl1l1,Y so]Js find . porons snbsoils of th e COhUDH, Ba1ll8WJ1l, and Ton­
gala areas- of the first , tll e composition is all a mixture of clays, 
silt$.', and sallds. cluTied b~' floods from the eroded highlands, HDd 
spread on the fringes of the l"-furJ'Bj' river. Th ese soils aTe uuiform 
in chal'H etel' and Ycry deep, extending t.o HS much as 20 feet , and 
overlie a sandy and gravelly drif;. They are well drained, extremely 
fertil e, and produce tbe finest growtb of tree and type of fruj( in 
tbe Slate. Plate 3 sho\l·s Qrange trees 25 feet high, 25 years old, at 
tbe orellaI'd of J . Greenwood, Esq., Roondrook The tree against 
which the O\l~ler is standing produced t his year. 1912. 25 bushel cases 
of good marketable fr,ut; last year, 18 bushel cases; and in 1910, 
on '--_-L... l _ _ _ , .... U _ l... •• ___ _ ..l . 0._, __ n : ll __ 1. • • _ 



10 M.ARCll . lfJl3. j ( 'i/nls (,'lIltHf'e in ricioria. 147 

-class of soil is c(IUaUy prodllcti"e. Platl" 2. Fig. 5. depicts this type 
of soil. l\fildllra is a n;:lll1e known ever'ywhel'c. The soils snitable 
there consist of the t~ypi(!al pine~J"idge conntl')' of the l\tnllcc. Deep 

10 very deep J"(·d saud .... soils, geneJ'ally OYcl'iyiug pOl'ons ciu," s! which 
are in maJJY ("aSes intrJ'mix('d wltiJ limestuJJc mal'!. These CJ~lYS some­
times O\'er Li e s ilts. and the8e in turn oY('rli(' gl'tlvclly drifts. Mr. J. 
'r. Grossman: of l\[ildura. in [I letter of 18th August'. 1912, wl'ites­
~, l{e the general feature of the Citl'us l'ega rding prolific bearing, the 
~'el''y limy a.nd graveLl .... soils should be avoided. A stiff land may be 
made to Slut the nl"aJlge. provided it is \Yell ch-ained HDd the tt'€'es 
rt:,{:1l]81'Jy m;JDll1'('d, ilnd the cba l'llct,(,l' of tbe soiJ ch;mged by gJ'een 
m anul'ing. Th~ more sandy and deep loamy soi ls fire the mOt'e su.it· 
.able. rrhey al'c better clnlined. find :'1 110\\' deep cultivation. II These 
p ine-ridge soils are also found ilt Cohunu, Bam8\\'m, and 'rang-ala. and 

.PLA'rE 3.---ORANGE TREE, 25 YEARS OLD, AT J. GREENWOOD'S ORCHARD. 

YIEW, 1912, 25 BUSHEL CASES. 

t bey extend right through tbe Mallee. 'rheir drainage is good, and 
the type of fruit produced excellent Plate 2, Fig. 6 re)Jresents this 
class of soil. 

Another elass of soil found in the northern irrigable areas cODsist!l 
of a deep red loam. overl~Ti:ag a porous clay, intermixed slightly with 
limestone marl. This porous subsoil overlies a yellow silt, which in 
turn overlies alternate layers of gravels and silts. 'l1his class of soil 
js distinct from that shown in I.)]rtte 2. Fig, 2. us the soi.l is deeper and 
more open in te..xture, and the subsoil is intermixed with sandy par~ 
ticles, wbich permit of perfect drainage and makes it very suitable 
for Citrus culture. Plate 2, Fig. 7 represents this class of soil. 

Other suitab le soils of limited areas may be quoted, such as deep 
granitic srot.;:;, overlyjng porous subsoils of friabl e cl a~Ts, and sedimen­
'till:'y sails o,vedying grllyelly washes nlong the fringes of creeks imd 
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rivers. GenrJ'aI1.v speaking, a suitable soil for Cit,ons clllture should' 
be a deep lOHllI~' soil , overlying a porons subsoil, which in turn over­
lies a grnvelly wash us shown in Plate 2. Fig. 8. Red soils. as far as 
my expel'ielJce gors, do Dot make uny difference in the deeper red 
CO JOlll' of the "ind. T'he rich "I'd tinb~ of the Navill variety appears 
equally in HII the ciflsses of soi ls inclica ted in Figs. 5. 6, 7 of Plflte 2. 

'l'egts of t he subsoil of ,my arcn to he pl il n ted should always be 
made hefol'e planting, so as to thoroughly und erstand its charrlcter, 
quali ty . l'e~nlal'it .Y. Hnd fi'eedom f rom any hardpan or impervious 
lllyers of reln('n lS. a:;; show11 ill Plate 2, Fig. 4. Tts porosity can be 
detcnnjn cd by digging fl hole 4 fet't ~elWll'e and 2 feet deep, under 
absoll1telJ' dry rond iiions in the SlHllmel' muuths, J;'IJHHI1'Y or F ebruary. 
The j]ol(.' should then be fined to the surface level "'itJ, water, and in 
two (1:I~'S this ,,·Me l· sh ould lli:lv C' 1horoughly draine,d away naturally, 
if it does not do fhi s, t he ~o il req uirN; lludcr·d.r-ainage. 

SlTU_!I'J'JO]\'. 

The aspect of the orcbard should be ,yell C'onsidered , Citrus trees 
like a well shell el'ed nnd WH I'IIl situation. 'rhe generally flat surfaces 
of the suitable a,.cas do not lend t hemselves to much choice, but 
adv-f1ntage should aJways be taken of auy eminen ce. The orchard 
should be gjYelJ, ~!S neal' ilS possible, i:J n01'l.heJ'Jy and an easteJ'Jy aspect, 
and ~hol1ld be prot('cted from t]l e south and west. The climatic con· 
ditions of the north fw d CRst a rc congewal The cold winds of the 
soutI) iollld the west ,Ire ,rery severe on yOWlg trees, as weU IlS on thE:: 

young gro\\"ths of old 1n_"'es. Ou the plains of the north frosts are 
ra I'cly severe enough to do any seriOlls damage. Any fall of tern· 
pel'atnl'c belo\\" 2!l degrees Fall. may injure the lemon , but the orange 
\\·ill withstand more severe conditions of frost. On ly on rare occa~ 
siDns ha\'e veJ'y Jow tempf'J'atures ocr'ul'l'cd, as t,l n be shown by the 
folJo\'ing table. Taking the three places lJamed as lypical of the 
climate of the Citrus areas :-

Mild nru 
Belldh::o 
Ec.hIIClI 

1'11'Cc. 

'l'eml)(!ratufeSfur 11l10. 

H ilChL'!!t. 
Ah.ximum . 

l,owest. 
,mn;IIlUIU. 

108°, Df>e. 2i1tll :JUo, ::!lst July .. 
JO))o, :!6thJ u,1l ;J:!·So,'Hh,Jullf' .. 
l09G

, 20th ,Jan. 3..! ·6°, 21~t. Jul}' 

Greutest ]ligh find 1,0"- known. 

Hlghf'st. 
MIl.:cinlUm. 

1.rlweRt. 
!liuimllJU. 

In the midlands and the south, although every advantage is taken 
of soil and situa.tion, tbe orange produces a f J'ui t of thick rong]] rind, 
with much rag, and of poor quality. The lemon does much better, 
and can be grown, practically, all over the State under congenial 
soil conditions-Doncaster and Borne parts of Gippsland being especi. 
ally favorable . The sui table irrigable areas of the north successfnlly 
produce .11 classes of Citrus fruits. 

Untlel" irrigation, a Dd On Closer Settlement blocks, mixed culture 
is the general practice. Bl ocks are M a rule small, and the holder 
bas to produce many varieties of produce-lucerDe, foader crops, 
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vegetables, and fruit. Wberever practicable, suitable areas sbould 
be given over wholly to the prodnction of special c'·ops. There 
should be Citrus areas. deciduous fruit areas, aud vine areas, distinct 
from lucerne areas, and mixed faddet, CI'OpS. 'fhis would modif)', to 
a lC1rge extent. the danger of Dvel'-inigation, nnd nnder seepage, so 
injurious to Citrus trees, caused by the laying out of closer seule­
ment blocks on wrong lines. TInder intense culture, Citrus tr{'es 
should be planted on the higl,.st portion of the lond. The highest 
portion is usuaUy the s.:wdiest and best dt'ained , and a lon g the higbe!\t 
points the irriga tion clwnnels are bronght to command the block 

PLATE -t .-PLAN OF IRRIGATION BLOCK, s aO"WlNG l O-ACRE CITRUS ORCHARD 

PLANTED Or\" THE SQUARE SYSTEM. 

T ree .. 22 fCt,t tlplLrt : sca le 10 cilltilts t,n :{ illches. 
E.c/,ll,lIulVr,I/. - Anows delloL(' lIow of w[lter: 4UO to 3!)() contour lines. 

Citrus trees require more frequent irrigation than deciduous fruit 
t rees or vines. and, ecoDomically. the planting of the highest land 
with Citrus follows as a natural deduction. Lucerne requires more 
water than fruit trees, aDd if pJanted on tbe bigh ground, and tbe 
frlllt trees planted adjacent to and below tbe lucerne, under-seepage 
IS likely to occur with gloeat damage to the orchard block. The older 
lrrigators of this State wiil have recognised these "oDditions long 
ago. 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 tbe south and west it is r.dvisable to 
aid the sitnation by suitable \\-ind brrla.ks. SugaJ' Gums and Pepper 
trees planted. alternately. at a dista.tl(;e of 20 feet apart. will make a 
sujtable bl'eakwiod as far as shelter is concerned. The Sugar Gum 
grows higll; and the .Pepper tree has foliage rlg'ht 10 the ground. 
These t l'CCS should neve!' be pJanted nea.J'r r tJlf' ol'chard than 50 feet. 
Ta6'RSaste (Tree Lucerne) is Hlost suitable, and enn be planted half 
a chain away from the orchard. It i~ a quirk f!'l'ower. long Uved. 
makes a dense hedge_, and call be trimmed, nor is it a robber of the soil. 
These trees should be planted in the early spring (August ), at a dis­
tance of 8 feet apart. Olives can also be used as a break-wind. They 
do DOt ~row rapidly, but form Il. valuable adjunct to tl,e orchard, and 
should be plante,1 30 feet Ilpart. half a chain away from lbe orchard, 
Varieties srutable-Blacl, Italian , BlaDCtuet. Bouqllettier, V,,·dale. 
Lucea, 3fanzanilJo. Hardy 'S Seedling No. J . Oork Oaks ( QucI'ells 
Suber ) could also be used, planted 30 feet apart.. and half " 'haiD 
away from t he orchard. They are evcq!l-een. aIld shonld eventually 
be of commel'cial value for tbe cork they pl'oduce. 

( To li e contilluvl. l 

A CONS lDERA'I'JON OF THE OA USES OF STEltDXI'Y 
IN FEMALE D()MESTfCNl'ED AN IMAL!3, 

lly G. H eslop, L'v,Sc. ( l'elff"nat·y Staff ), 

Sterility may be defined as the iu('apacity on the purL of an n.uimal 
to reproduce its species. I t may be absolu te 01' p ermanent, l'ehHive 
-or tra nsient. 

~>\bso)ute \\'hen fecundation does not take place. 
Rehttive when fecundation OCcurs only \'(~ ry occasionally. and wh en 

development of the young animal is arrested by accident or a bortion. 
A r elative sterility may occur in animals in low condition, wllen , 
o'iving to malnutrition , there is imperfect development of ovwn in 
the ovary and absence of sexual desire. It IlIay also occur in fat, 
obese animals, where there may be fatty changes in the geDer~ttive 
organs themselves. 

Relative ot' ~transient sterilHy is prod uced by causes which ill'C 

r emovabJe. find is, therefore, amenabl e to t reatment. Ab~J t1te 
sterility: as the name implies, is incurable. 

F ertility in lmimal.s is dependent upon DOl'mal structu re and 
function of Ole generative organs, and any abnormality may be pro­
ductive of either partial or complete sterility. 

In order to understand the various abnormalities which lUay give 
rise to stel'.iLi1::'"'. it will be neceSS31'Y to give a. short description of. the 
femaJe generative organs. For the purposes of this ilf'tjeJe these 
organs may be sa.id to comprise ,-,(1) the ovaries; (2) the womb ; 
(3) the u terine tubes; and. (4) tbe vagina. 
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The ovaries are two bean-slwprcl stTtI('L\lres (abou t t ile size (If Jl 

h €'D 'S egg in a mare ) sillwted alumt H h~IJld - bre1l(1t)l behiJlcl thE' corre­
spondin g l'idncy. 'rhey are situat.ed in the ilhdolllinal Ct:lY it~·, and 
1'l "C sus pended from the nbd olllilHiI , ; 1'00f' , h~' a iHl'g'e expansive mnss 
of ligament. TIley al'C' eoncel' l1 eu in the den;lopmcnt of ova or eggs 
at the various periods of "seasnll " thl'oughout the g-cnel'tltive life of 
the llllimai. 

TJIC \\'omb is a hollow muscnlar SHe. which, like the ovaries, is 
su::.:pendcd ft ' ( )1Jl tbe ahdclIlIinHI rool' hy illrge fo lds of ligaT1lf'nt. It 
is Y-slwped. IIPin!! made lip or a cyliud l'i{'id bod~r trom \\'IIidl , ill r,'out, 
two hOI'ns ( "ight IHld left ) al' (:' givcn ofr. fmd tllf~sr rIll forwfi rd 
t o \\"~ll'ds their rC'sp('et i" e ovaries, At Ole forward te rmina tion of 
thes(' JII)1'ns. and ('onnectill f! t-ileID up mOl'e Ol' less completely wi t h 
the OYCl J'i ('s, <Ire tll (! ut.erlm· or fa.llopian tubes. Th cs(! tubes convey 
th l' OVil OJ' eggs froll! thf' (rY;'!ry to the womb. wher e. ir the ovum is 
fe r t ilized, fUI'i.ber d(,veior lllent will 1,lke plalw. 

Portion of the hinder part of lhe womb projects outwards into 
th€' cav ity of th e vagina, '.lDd is somewhat cOllst l'ietC"d where i1 joins 
the vagina.l waU, forming Ol e so-cfl iled os. 0 1' nc<: k. III a n ormally 
,.1 eveloprd os this constri r tion d oes not britlg about perfel'1. occlusion 
nf t he pHssage between t hc vagina ;mel the womb, although a v~I'y 
gl'e,lt l'cduction in the s ize of t he op('ning is thus ol'(·<l s ioned. 

The vagina, is a tllbular passage, nba nt 6 to 8 inches in length in 
the mare, leading from the n cek of lhe womh. and opening externaU .\'. 

Til t' gen (, I'Cltivc orga ns of the domestic·ated female animal are ollly 
in a state 01 grel-ltes t act i\'it·,Y dUJ'ing tile prime of life. Tite 1110st 
notalJlp chal'actel'is tie of theit' functions 1!-; their qua.lity Ol' StHtc of 
bciJJg "pgula rly r ecurrent. 

Pl' ior to the attHinment of pllbm'ty tJle generative organs are 
ilW('li\'(· and incapable of I'cproduction ; but. when the age of puberty 
is l'e;l r bed. tbis period of inaetivity gives pJul!e to one of periodical 
activity. This change ocenl's in both sexes, but is earlie l' attain ed in 
the fema le than in the mall' , and marks the anima l 's arrival at sexual 
uUltu l'i ty. 

The age of pubert~· is variable and indef:hute in that i t is controlled 
by a llwnbcr of outside in fl ueuces, such as e1irn8te. work, and food. 
F or iusta.ncc, animals bred in hot counb'ies reaeh sexual maturity 
earlier t han those alliUlals of t he same species bred nnd reared in cold 
countries. 

\:\,'itb the advent of puberty I changes take pla ce in tbe gellCr<ltive 
organs. one of the most impol'tant of which changes is the OCctll'l'ence 
of Season OJ' Heat. Tbe occurrence of season in animals is depcndent 
upon the attainment of ,Pubel'ty . and upon the deve l.opment of ~ 
l'jpcucd ov um in tlw ovary. It has been shown by ~-perimellt tha t 
if the ovaries are entirely removed from a female animal by an opera· 
tion , sUf'h as spHying, season will not occur. 'l'bis is an interesting 
fact, as it enables us to underst..'lud a number of the plleDOmeUu. 
as.o;;ociated with some fOJ'UlS of sterility, ODe of the sym ptoms of "'hiell 
is total absence of season or heat. 

Immediately prior to t he appeat'ance of season, an ovum or egg 
undergoes ripening 1D the ova ry aDd escapes along the uterinc tube. 
being conveyed tow31'ds the womb, If a male and female animal 
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become mated at this time the egg will bl'eome fertili7.ed by one of 
the living particles contained in the semen of the male. The union 
of lhe~e male and female e lements wi ll result in I"he formation of a 
new individual, wili('h w-iU subsequently nndergo development in the 
womb of .111e fema le wltil expcll rd nt birth. 

PREVALENCE 0)0' S'l'EH1LITY. 

1n I,Iie nbscl]ce of statistics it is i1l1POssibic to <lr1'i"e a.t any conclu­
sion J'ega rding the preva lence 0" othcT\\ise of sterility_ Tn cCl't;lin 
individual studs pl"egnane,v and sterility figures have b(,t'n kept , and 
these furnish the only information that i~ i-waiitlble. as far as I can 
ascertain. As these figures J'efer principally to pl1J-e-bred animals, 
they C;WfJot he tukcn to appl,v gencntJly, <IS it i" it well -known fact 
that the deg l'('(' of !':teri lity is g l'ente l' in pllI'('-bl't"a stud an ima!!;,; than 
in ~imills IpBs snbjf'cted to artifi('ial l·onditions of' f('edin~ and 
eXel'(~ lse . 

In female an.imals other than marcs it IHiS heen impossibl f' to 
collect <lny rel iable data from \vhich fel'tillty and stf'ril ity tables could 
be worked out.. 

Statistics f urnished by English a uthol'i ties go to show t,hat frOID 
25 to 30 per cen t, of mares used for stud purposes fai l to produce 
foals, I am unable to ascertain if artificia l insemination was prac­
tised in the studs from which these ngul'cs we re obtained. In all 
probabi li ty it \\"<lS not l for figUl'cs suppLiC'd by ODe of the large German 
Studs go to show th~lt the percentage of sterility in that stud was 28 
before nrtifici<ll inseminatjon was practised. and that uftel' artificial 
insemination W/IS introduced this percentag-e of sterile ma l'es was 
reduced to 21 pet' (·ent. 

The degree of sterili ty varies in ditl'cl'ent breens. F or inst.C1IH.:e, 
in Grpa.t B ri1ain, in S hire mares the average percentage of steri lity 
was shown 10 be about 37 , while in Clydesda les the percentage was 
abollt :J2, and in Welsh and polo ponies the percentage was about 30. 

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

CAUSES OF STER1LITY. 

Injudicious breeding and mismanagement.-A great number of 
cases of sterility have as their casual agent some error in dieting and 
exercising. It ConilitioI! " in an animal intended for stud purposes 
bears an entirely different relationship to " condition" in an animal 
intended for slaughter and food. Grossness should never be con­
founded \\ith good-breeding conrution, it being a well-established fact 
that very fat animals, especially 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. 

m race-horses there is often noticed .a remarkable degree of 
sterility, especially in females. As these animals are not usually 
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allowed to breed lm til after the completion of their racing Career. a 
condi tion of sexnal inertia is established ; in addition. the hard, dry 
food given in a racing stable tends to hold in aheyance the powers of 
prom'ra tion. Such animals, in Ole 1l1njorit~· of cast'S, require a. long 
spell at grass before they arc mated, in order t1l1l t they l11ay .be capable 
of r eprodu ction. Food, a lthough prOb}lbJ,'- only an accessory cause, 
exer cises a remarkable influence upon the pI'oduction of sterility, 
Unbalanced rations containing excesses of foods which are rich in 
carbohydrates (starch a:nd sugar ) fi re capnblc of producing vary ing 
degrees of sterility; such a food as breweJ's' grains being especially 
notorious in this respect . Foods, such as peH~ . beans, lucer.ne, find 
clovers. ('ontaining large {jlUlntities of nitrogenolls substances1 are said 
to lllcl'case ft' r ti li ty. This they probnbly do 10 fl limited extent by 
illCI'C(lsing Re..'X"Ual desire and aSRirsting in ronsing up a slu ggish itDd 

inert conditioll of the ovaries to the pI'oduction of ova !lnd season . 
Poverty fLDd DveJ'woJ"k are conditions "'hieh a l'e often R.s~ociflted . 

and which tend to lower the fe l't ility of th r animal by brin ging about 
ovarian inerti fl. 

Tlw infiuence upon fertility exercised by age is worthy of ('00-

sidel'atiOl1. Tbe nbili ty to r('produce the species becomes grad ually 
less ns age illcl'eases beyo_nd the period of f ull physical development, 
until. fi ll H II~ ·. in old age. the sexual function ceases altogether. 
Animal s whicll have been lIl<lted soon after the (l,ttainment of puberty 
are mOre li ke ly to conceive thaD animals which have been kep t sexually 
idle until gld age is reached and then mated. 

In-u''pecling exercises an in tluence upon fertili ty. it being found 
that continued in-breeding ,'esnlts in the production of animals 
possessing va.rying deg,.~s of bruTeuness. 

Hybrids, :-.'Uch as lJlul ('~, m'e gellcrillly regarded as being sterile, 
Cases hi:lvt ueen recorded whe,'c mules of both sexes have been capnble 
of l'cprodurtioD, but thes(' NISt'S Hrp exceptional, the rule being 'that 
hybrids arp sterile. . 

Tn ,mll'es or an cxcet:dingly t:xcj tabl~ temperament it is of ten 
noticed thut immediately After sen ' ice the semen is ejected by a se ries 
of violent straining motions of th e genital organs. 1n these cases the 
effect of exhal1stive work before service is beneficial. rrhis fact was. 
probably first noticed by the AI'abs, as it was a common practice with 
them, i~ deRLing with excitable mal'es. to submit them to a fati.g~ing 
gallop immediately before service. and afterwHI'd,s to leave tileD} qmetly 
at rest. 

In vicious draught mares. bri).:.k exercise and tile pouring of I'old 
water over t.he hin d guarters and loins after service hl1s p-roved of 
benefit in preventing the ejection of semen, 

Climate, as well as eX{· I' t..:ising an inituence npon puberty in anhnals, 
may ill Huence fertility. Animals subjected to sudden changes of 
clilnate are often rendered tempm'llriiy sterile until a.cclimatised. It 
has been noticed that auimals a re more fertile in countries where the 
climate is fairly eveu) and is not subject to sudden extremes of 
tempera ture, 

In animals affected with chronic debilitating diseases or fevers a. 
·temporary and som etimes a permanent steriJity is present, in which 
thel'e is dullness of sexual desire and fa.ulty development of ova in 
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ll l(i O\'Hl'y. 11..1 the tl'('atment of this. ronditi on , certaiu drugs having 
a stimula ti ng actiuu upon the gf'uerllti\"e organs are indicnted. These 
drugs in(.'llIde stl',YchnilJl', tompounds of phosphorus, a rsenirai COlll~ 
roltnels. and severnl non-official ch·ugs. Another fHvorite drug amongst 
some hOl'sl"'-b I'Pcrie rs, but one falling rapidly into disuse HIlIOllg~t "eteri-
D<ll'ia[]s. ·is ('<lntharides (Spanish flies ). ' 

III jl IP lise of any of these drugs fOI" oV;_ll'hm inertia tbe breeder 
shou ld he guid~d by the advice of Ili s n~t.~ I·i1l/_tl'ian. rOl', o\\'ing to 
ill .iudi (' iotls use, they have breD responsible for the production of 
sexual and other d isorc.le l·s more serious in theil' consequences than 
those fol' which tltPy w{"" e originally admlnist(lI'ed. 

A la,'gop Dumber of cases of sterility IUl\'e their origin in altm'Hti ons 
in. and diseases of. the ovaries, This is especially true of the majority 
of cases of SII'J'ility (I('l'lll'l'ing in <'o\\'s, whp" t~ .titf' lIntions in the ova rian 
substunce are t ommon. These alterations usuully take the form of 
cysts, whi cb, br enla.rgement and pressure. destroy oVHrian tissll E' and 
prevent th e development of ova, It is not usua l for both ovaries to 
be cystic at the same time, excepting in well-advance!]. old-standing 
cases. 'Where one ovarT is eystic and the otiJ er one healthy it is quite 
possibl e for the healthy ova l',\' to take up the whole fUJ)ctioll of 1)),0-
duction of o,~a and fo r' UlP _animal to conceive, Usually, llOwever. a 
c~'sfjc con dition of an oyary gives ri s(, to irritation in other parts of 
tile genital tract, ransing straining and e..'\pulsion of tho semen at the 
time of scrvjce. The remedy for this condition is stH'gloaL and has 
fo r its object the breaking of tbe cyst wflll and the Ijberation of it~ 
C(l ntt~Jlts: 0 1', iu some (;3S(,5. the l'i;' lYIoY<ll o f the diseased ovary nnd 
eysf. I(,Hying the normal ovary to ca rryon the wbole nmetion of 
d('velopment of ova. 

I n pampered , obese nnjnUlls a ('ondjtion of fatt ... degeu(' ratioD of 
the ontries fl'equently exists. Fat anim<l ls a re notflhly infertile, and 
wlwl'c fntty (· lulliges take pl.wc in either tht' oVRri es 01' the uterine 
tubes the ani mal is permanently sterile. Except in the ca rly stHges 
tIl{' conditiou is incurable. Dieting on foods poor in starch. sngar, 
and flIts. t ()gether with ('onstant flnd propt'rly regulated exel'e ise, is 
about the ouly trcHtUH'nt likely to haY t> .my beneficia.l effect. 

DiseHses of the genel'tltive organ.li. io:uch as tuherculosis. fwd 
malignant tUlll ors 0 " g rowths affecting tltl! ova ries, .we rare, but when 
present give ri~e to steriLity. In thC' ('asp of g'1'(l\\·tbs the only effertive 
treatment is s\11'gi eal removaL 

Among s t (, l' il~ IIHlI'es the majority iUl\'e at some time in life been 
pregnant, 01' ha\'e heen capable of pl'oc,'eatiolJ : the number whirh have 
been totally barreD throughout li fe being relatively small. The 
cause of thest cases of sterility in one-time pregnant animals is refer­
able to t he previotls partur ition. at which there was e.ither partial or 
('_ompl(~te retention of t he afterbil'tb , with or without injuries 
(abrasions 3l1d Lacerations ) of the genital organs themselves. Reten­
tion of the afterbirth is attended with Hluch more serious conseQuences 
in mares than in other animals on account of the ~usceptib ili t.v of 
mares to " blood poisoning" and u founder.· ' Retention of the after­
birtb us ually occurs in tIlO,", bi r ths in wbich the expulsion of the young 
animal from the womb is unduly hurr ied. ...It may also occur in cases 
where birtb h~s been unduly retarded. The semi-attached at1:erbirth 
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becomes putrid owing to ha('terial infection, and th is gives rise to 
c<ltan-ha] cond itions of the linin g JneBlbranes of the womb and vagina, 
The presen ce of this catarrh may, in i'Ollle cases. be demonstrated by the 
OeCU IT('Dce of djsch:u'ges of 1ll0l'e or less thickened fluid material f rom 
thp YH~ina, In the ma,iorit~, 01' (_'as('s. ho\\'eY(~ J'. owing to closl,lre of the 
neck of tlle womb by plugs of catarrhal material the fluid is retained 
within the womb and no \'aginal discharge lUay be seen, Sometimes 
h catarrhal condition of the membranous lining of the vagina may 
c'o-exist with ca tarrh of tJJe womb, in \\'hich case the discbal'ge is 
profuse, In chron ic cutarrll the lining membranes become consider · 
a.bly thi l:kened, and peJ'm;_lllent sterility resul ts. Even in mild cases 
the presence of th is cata rrhal fiuid, which is usually acid in r eaction, 
is fHtill to ('onceptioD on i-H'COllllt of its destroying action upon the 
lh'illg clement'S contained in the sperm of th e male, If pregnancy 
does O(,CUl' it is usually followed by ~al'ly abortion, rrrcMtmcnt should 
consist of frequ ent Bushing eyf th e ,~'ollJb \dth " 'ea k antiseptic and 
alkaline solutions to destroy the bacteri a" or germs and to correct the 
acillity. 

OeC:]118i011 (If the opI'D ing at the nel'k of the womb, whieh may be 
pJ'('sent in (:~lta lTh of the womb. or may oecllr as a separate condition, 
acts a~ fl nJ t,t'hftDic(11 hnrrier fa the passa.ge of semen towa l'd8 the 
OV Ulll. and fertilization (,lm D o t l:lke place. ruder norlllal circum· 
stances "\-"'hen season is present in a female auima l there is sufficient 
(U li.ltntion of tbe os to aUo\\" the semen to pa~s along into th e. womb­
and meet with and fertilize t lte ovum elaboruted at this time. Very. 
often (J('c/nsioll i~ br'o llght about by injuries, SUell as te<"lring nnd 
abrHsiomi, I·t'('ej\'cd at lhe tilllE' (If a previous pHrtul'ition, when , on 
healing ()f these \\'Ollllds taking p]<lce. there i ~ formation of thickened 
tissue <l l"onnd the os ,yhich oblit"erat€'s th r opening" communicating 
b{;'l\reen the vagina and ,,"omb. Some of these injuries are caused 
by the ~training efforts of the mother in e.'{pelling the yOlmg animal 
at birth, while othel'S 8.\'e produced b~' the injudi('iollS llse of t opes, 
hooks, Imives, and oth er instrumen ts by persons in attendance 111) On 

the mother a1 t he time of parturit.ion, In simple occlusion of the os, 
uD<l CC OmpCln ied by (,3tl'lr1'11 (If the \\umb or yagina. the t rci'ltment 
IIdopted should be in the direction of dilating the passage. This e llD 

usually be accomplished by passin g the hand, pl'cvionsly \\'ell oiled, 
inlo the vagina and directing it fo rward until the fingers come in fo n­
tH('t with the neck of the womb. By gent.le pressure with one finger­
over the centre of the as. at the same time giving the hund a rotary 
motion, an opening can h(' Illl'lde whh:h can be further dilated by inser· 
tion of otJlel' finger s until it. is hll'ge enough to allow the whole hand 
to pass through into the womb. Perfect clea nliness is necessary in 
ord('r to insru·e success, The .1'Hgiua should be Hushed out with weak 
antiseptic so1utions both prior llDd subseq uent to tlilation. 'fhe lumds 
of the operator should be weU 'l'lIshed and disinfect.ed. and the nai ls 
trilmned in order to preven t injury to the womb, rrhe use of instru­
men ts in order to bring abOllt dilatioll. ill the majority of cases. is 
(Iuite ulluecessar.y, and. unless used with extrelJ1e cautioll ) may bring 
about fatal r esults, Tlleir use should I)ot be lUldertaken by anyone 
oth ru.' than 8 qualified ,"e1erinariau. In cases or occlusion of the os, 
tile use of the inseminator is of eonsidel'Hble value in bringing nbout 
pregnancy. 
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A.bortion is <l f l'e(JlH~lJt HOW'C'P' of sterility. 1'\1'0 forms of this 
malady ;Ire I'ccoglJist'd. namely :-(J ) (I ('onl<l!Iio!ls fOr'hJ , due to a 
germ \\"hidl gaills clltr',IlJ ce at t.he extcl'IJaJ genjbd opelling, or thl'ough 
the digesti\'c system j ~nd (2 ) rI nOD-contagions furm. This nOD­
contagious form may be due to a numbe!' of causes, the (-hief of which 
are-( l ) ('xternal violence inflicted upon the JIlotheJ'~ during preg­
nnnr.)'; (2 ) tIle act ion of certain dJ'ug's \\"hjeh exert contractile 
influences upon tJ1C 1lI1lsc uhll' strndlll'r 4)f the genital OI'f!RnS j (3) 
inges tion of fooel-stuffs nff(,(·jed with \'HI'lOIlS rOJ'lltS of moulds or 
fungi . Commonly associH H'd witb ahol'tion is retention of the after ­
birth and badcrial iufertion of HI P gl'llilai t l'act. alKo intprnal injury 
to the \romh. os. aud V<tgina. The l"eJations of tilt's!' ('ouditions to the 
C811SlItil)11 of s terility have heell previnusl~' J'('fi'ITf'd to 

Cows which <H'C knowll as " bullt~T'S.· ' .. U1U -t'1l'P pral'tieally alwa.ys 
in seaSOll ) al'e in va l' iably stel'ile, and al'E' ::. nfi'el'ing from a condition 
which is in cur able. hi cows the removal of the ovaries by un opera­
tion snch as spaying contr ols to <l. great extC' ut thf> n~ol'bid sexual 
desire. thus I'endering the animal capahle of hf'iug l' apll]ly fattened 
and s lHllghtrred. 

SEi'I)~I' rWrOHIA i'i ~:ur;'L:I YING UO)JI'ETJ'I'JON. 1 9 J ~-1 3. 

)]O!\1'TH,Y Hr,POIlT. ENDED 14TU FEBR UA RY. ]913. 

By H. V . Ha.wkins , Poultry EXPC1' t_ 

Tlt l' results oblained hom the Competition P ens during the past 
montit. despite trying ('onditions existing, were highly satisfactory. 
011 two O('cl-Jslons I he t hel'UlOUle ter rose above 105 in houses, necessi· 
tilting the ('()J]stant use of the bose in the pens and on the birds them­
selves. FOJ't"'"Hliely . no Jt>uth fl:om heat apoplexy occurred, aud 
the henlth of the hil'ds is ex(;ellent. Two useful showers oj' rain fell, 
which lU'lped to soften t he grolmd and put good henrt into the hil"ds. 
"?\lr. S. H,'o\\,I1's 'Vhite Leghorns are sti ll weU in the leiHl with a total 
of 1,a H~ t'ggs. Mr. E. Wa ldon's Vvillie Lcghol'lls n ow occupy second 
~sitioll with 1,246 eggs. Neither pen hfts had any replacemen t , and 
both te .. III1 S louk remarkably fit, though 1'11'. Brown 's al'e in l!lined to 
loosen iII feather , which is an indication of moult. It is anticipated 
that there will be H very close finish between the first three pens. 

}'cfdillg.-Care had to be excl'cised in feeding during the hot 
weathel'. On sever'a] occasions t he mid-day meal was \\;thheld, and 
the .evening grain red uced ; wheat being used almost exclusively, ilDd 
an mc.reased suppl," of green feed. 

BJ'()()di}/e~s.-There hos been un in creased tendency during Lhe 
last week for the birds to slJOW broodiness, this b(~jng attributed to the 
humid l'onci iti on that existed, and w11ich hastened many birds into 
the monlt. 

The 10tHI number of eggs laid up to date is 71,668-an aver'age of 
1,038.1; eggs pel' peu, whieh must be considered as highly sati ~faetory. 
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SECOND VICTORIAN EGG-LAYING COMPETITION. 1912-13. 
O()mme'llcing 15th April. 1912. 

CO~J)UCTED AT BURNLEY HORTJrl ll.Tt' RA L SCH OOL. 

Eggs laid durin g competition, I 

,-"0. 01 
- -- -

/'O)lI ltloo 
Yeu . Br!)O;'d. ;\'11o!1I (' " I OWIl IlT. April 1& JHII.l :' 'J'otllito ()om", 

'" 10 Onl.e (10 lioo . 

.. 
U· 

JIIII. 14 . "'ob. H . lIIonths). 
--- -- -- ._-

White Leghorns :':I. Browo <0 l.l78 140 I ,S I8 1 

'" .. ....: . Waldoo I.lU~ 1-1 3 1 , ~4ij 2 ., .. J . E. bradlor I ,JI7 ". 1,235 , 
" G. EdI\'anJ~ I ,JUfI 1::4 1.229 · " It.W.t>OIIe I,O i! ~ 110 1,2U!i · " ~'. O. Eilgletoll 1,100 IJ' 1,198 • 
" U. L. Applllloill I ,U\I(I 1;lq 1,10:; 7 
70 t.: . ~ . Beau)' 1,05:1 lal I.J84 , 
" .. W.McL~ter 1,077 101 1,[78 · 57 C. B . .uertJe~lI, e l"l I.H07 " 0 1.177 10 

I J . c.wpUtoU j.U55 "8 1,ln " SO W. G. Swifl I.U;I!! 13d I. J 70 12 

" .. W. B. CreUiu I ,04t 126 l,lti8 " " 1I.11c.Kllulit I,Oj7 146 1,111S .. 
• J. Spo tswood 1,065 " I.I!)Q Ii .. ~~:~~~~.~Il llroll. l.011 140 1,161 16 

" 1.010 123 1,1012 17 

" ll.. l1.lY ].II1U 123 1.1 33 I 16 
:!O J. H. Brlgdllu 1.0U9 124 1,] 3:.1 1 

" H. 11 Ougtlll .. OO:! 139 1,131 :W .. Percy WHlker ""I 143 ],126 :!I 
2 ~ Sa. 'lIenfriPo\lltry\· ar:t~ 1.01 3 107 1.120 :!:! .. Urimu (,)a.ut 

I 

l .nOB 110 1.118 23 .. J . U. Wril.!h~ . . Illn 111 ].101:1 " .. A. W . AIlJJ . " 11 6 l.u97 " , J . U . .limit.] '" J2<1 1,080 21 
7 A. II . I'lI.dlUllU Uti:! 111 1.073 27 

" A. Ahpee .'" 9t 1.072 28 
9:!. .. !;. l:iruudretl !l17 143 1.000 } .. · J . 8 . M cA rthur "'0 III I .U60 
10 I~ . C. )irown Leg: S. P. G ile!! \:Itt 1;j 7 I.O:'\) \ ""ro. 31 .. Ulack Orpiogtouli. H. A. I..nugdoll D65 94 I.OS\) j 
~I 

\\'hIU· ' .A!gho rtl ,; 
JR.lI . Ogd.,u 955 IUt 1.0.~ 7 } " " Co w,,"" Bros. 9:14 12 3 1,057 , R. lluwUIlS(lu Y5t) !(~ 1.056 :J5 

" !In.. Kewpsl"r 037 117 1.05~ :16 
~. Molltao aDd \\ ... 1".,," .. 1116 13< 1,050 57 .. H. Merrick \:121 128 1 ,O~9 " " .. M~. Sleer lei "' 1.040 ~II .. C. A. BUIIII~ 018 121 I,OaO .to 

30 &In., Ste~en!10 1i 01' 106 ' 1.02~ .. 
" 1'. H. St.&ffo rd .. 1 138 ].010 " " BiIll:k"OrlliIlIlW"" : 

n . UHIUIIlIll 'DO 111 1.007 .. , Klo)(8lld Wat.;.. .. , ,.. 87 1.006 H 

" White Lel!iH,nu' M. A .. Moult 803 III 1.00 4 .. .. .. A. H.Tho m:<G 1I 885 10& fl90 .. 
" .. G. Pllrton 

,,. 127 ' 81 
., 

" B. Walker 8~3 13,) '" .. 
"" MI!13 U. E. R yall 86, fl O ". .. .. 

Black"OrjliTliWll' :. 
J . Mololley 8;~:1 It 5 05' .. 

II T. S. GoodillMOll 845 II ~ 957 'I · White J.A-ghorns J . Blackburn ll tl3 1 118 ... " 27 .. E. SlLill tl3:.1 10' 9~ 2 sa 

" .. f" . It . DeOa~il! 8., 87 9:10 " .1 A. Strlilger S;j ) 07 \t'.!1!1 " " Brow;; l .6glloTlu! .. J.Mat.hesOu 79r. ) :![, W.!U " " Slh'er WYI'ndott-llll n.. J obllnt:! 1102 110 917 " ~. While rAlllhofOl! \V.l. lIr Keddle 78(1 122 002 .. 
• Black Oqllu~wu~ :. D . Flshr.c S i ll 78 ' 91 .. 

58 White Le"llonill W. J . Swck 799 7ti '" OIl 

" .. J . O'LoullbUn 757 100 8" or 
17 S. Child, 746 106 85~ " ~2 MIDO'~" (lhalmenl B~;~. 783 " 8<1 OS 
2:2 WhItt! LeghUfO!! W. N.UII!! 740 .. 836 .. 
" AnooolUl .. A. K. MaDainll 743 91 83. .. 
" White l~ghorlill W. J. Seabridge 721 IO'.! 823 .. 
" .. R. F. 8 . Moore ... 11 7 SO. " " B. lUteheJl 677 .. 776 ,. 
" Old E'~gllllh GAme 

.. 
K. J . Barnltl .70 91 7.1 " " (.Reserved I - - -

-- -- --, TIIIJIIA 6a.782 7.886 71 ,668 
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GENERAL NOTES. 
WESTERN WOLTHS RYE GRASS-

Thi s nrw gr ass, said to be ~l SpOI't. from tbe ol'dinary ltaliml "yeo-
1!T'a~s. is HI! extremely rapid and vigorous gr ower. and some account of 
il fil'st ,,"car 's test \y ith it is glven in the S cu' Z ca7ana J ournal of 
Ag1'1:(,IIIt./,1"{' . At Rualrnl'il Fr)l'U) it surpa~sed alll'ye grasses. making a 
rap id d l'l1se gl'('t\\'th. and providin g excellent spring feed. Sown on 
J4th .JJ::l~'1 it was ,'e;Jdy for f('ccljn~ -Rbout ] s1' October. I t is said tu be­
wpel'iOl' as 11 fOl'<lge c rop to, say: peas and DiltS. because it gi" es se \'eral 
[Dod afh· r-cutt il1gS. 'rhc dnil'Y he·rd did as well on thi~ grass as on a 
Ini xture of pe<ls ;md oat!': . llnd it is sugge~t('d that the Dew ry e should 
lll'Oyicl e ('xcclleut hilY for horses. B eing related to I talian, it is not 
~l1if ed for sowing 10' pasttll'e IlS it dies Ollt. bnf!. its plflce is tha t of a 
forage crop in the rOlation, It is Hciaptl'd to wet distJ'ids flud g'ooct 
;o i/s, Hnll, 1IS stated , it hilS the luer it of produr ing ~:wn~t';d cuts in one­
,eH~O I1. .\ t t ile tjme (If writing, 15 tons to the Here was beill{! cut at 
f{OIlk-tll'a. , 

'HE DAIRY COW-
A ~ow requ il'('s food whethel' she is milking nt' not. '111le amO\1l1t of" 

'ood Uf'C('SSill'," ttl IIHtiIltllin ;1 dl'~' tOW in fail' ('ftuc1jlicHI. so tIml she will 
leither lost: nOl' {!ain jn weigbt, represents \\-h<-lt is ea IJ ecl he l' " llHlin~ 
(,·D(.jlJ(·C req uirement." The ffiilinl e lllllJ('c l'l'f/niremcnt of he;'dthy C' ()"'S­

If f;. ill li laJ' \\ '('igh1 doe!' not \'i1l'Y lILueh. U <l ('O \\' is Illilking, however, 
he lIHlst conSUJIle and digest fllod ill {,:X(' l'SH of JwJ' llHlint l'niJllN' J'r fJ ll ire­
[len t. Othel'wise f.>h e will lose in \\-l'ight. T be rnod rOllsHmc(l by fl ('ow" 
' i(·lcliug 1Ililk is thus utiliz('d for two di_ffe l'cnt purposes. Que parl is. 
'equi red for lllai.ntenance, and this may he set dowu as wOI'king ex~ 
)enscs. Th~ other part is utilized to fHl the milk-pait- it is t he raw 
ll<lt erial fl'Olll whieh milk is p,'odueccl ,,"I1<1t is n gopd ('o \\' ~ 11 is 
Ine wbi c: h can digest unu assimilat e for mill.; produl'ti rm an amount of 
'ood which lar'gely exceeds her maintenance "equircmf'uL But cows 
'tUY widely in tbis respect, From the llniYcl'Sity of l\lissou r i there 
urnes an iuterl!sting discussion of tbis tome 1n E xpet'i'mental Station,:. 
lllllct in S o. 2. Dur'ing two yea l'S the her d-tes tin g (It the station 
howed )Jo. 27 cow to be a good milker ) alld her ball·sister, No. 62. a 
ad one. They \ye r C regis1el'ed Jerseys. In the th1n1 year it ,,·as. 
ecided to ('om pal'e t he food requirements of these cows. ilUd for this. 
urpos(' both \\"t"'C C'alved, as it bappeIH"d, t he same week. During the­
IctHtion period the food to each was regillated so tbat the live-\n:::igll ts 
~maiDed ('onshtnt. and the HIl10untlS of milk and butter fat were then 
Jmpared with t.he amount.s of food cODsrnned by ea.eh co w. In · the­
~SllJtS it WIlS found that the good mill:;er was consuming about 2Yz 
mes as lIlu('h food. ail·er deduc ting her' milintenllDce req uiremen ts. as 
id the bad cow , and she a lso produ('eQ about 21j:.! times as Illueh milk 
]together, Witll the gOOD cow. 35 per cen t. of the ration went for 
laintenance and 65 for Illilk: wi th the bad one the fi gnres wer e 56 and 
t Ten bad rows may ,yjeJd as mu ch mjJk as five good ones, but they­
ill reqni re twice as mllch food for maintenance purposes. As it is only 
Ie food utilized in exces,~ 'of main tenan ce that JeIHI f1S ;l pJ·ofit. the 
~l1 etits of berd-testing are _her eby emphasIzed. 
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:LUCERNE HW-

'Yhen ltlC'Cl'u (> is "Ill'l' \cssly l'l<lIJi1\(>d ill hilY ·lI1llking tiH're nUl ," be 
(·ollsiderabl e loss iu weif!'ht. illHi still lIlOl'e in ~ktulll feeding' yahit'. In 
BId. 35 of the COI01'8do Exp. ~t~!. it i ~ stllted tllllt in In'prage JII ('{'me 
from -:1:0 to GO pc)' ('('n1. 01 th l" e l' tI )J <:4J II~j $its of stpms. the balance' being 
lea Yes . As the klY dri es the lctlycs h l'('Olllf' hrittl e. and. togethc,' '\'jth 
tIlt' (inc!' stems. flI"(' ('a:.; il~· broken (lff ill the PI'O('css o f !lily-making. 
If is ca lC'tlJilt l..'d tIm! in CoJonldo th'" loss from this {"I use l';JUg'l'S from 
]5 to G6 per Cent. of the totlll f l'OP uy wf' ight. Thesp h.:fl\,CS ,]1'(, !"Ile 
must llutritive part of 111 (' ('I'Op. In hi ~ sLllnd'll"d work on " Farm 
Foods, n Wolff sifltcs t hat in ('\o\'c r tlip \ (' iI"('S ('on1.<lill I11OJ'e thim hHlf 
the flesh-fo rmel's of the \yho] (' ('TOp. } \ simii<u' esti mate may safely 
"be assull1ed fur lucerne. find the importance of saving- th~ leaves during 
lU1,dllg is lh (, l'eb~' emphasized, Tn making IUCe l'll(' ha.", the rt'ni) as 
left bv the Blower shollid be clnl\nl int o wind· ro\\'s b('fol'c it I'elll'hes 
the b~'ittJe StiJge, aud nll () n-pel In dry shiJ JlJoJ'e in lbHt position Llntil 
it is )'ea c1.\T for carting, 1n rows the material will be sufficiently 

.(!ompact to hold most of the le~l\' es when ready to lift, and: mOI'cover , 
this kind of dl'~'illg will prpsen 'c the ('olour beticI'. '''' here <I CI'Op 
ll.ts been left t{!o long in 1.Il(' swaihe of an aftc.rllooll a dewy morning 
,Dl'xt aa~' wi-l] oft~n all ow it to be raked togt"'tlwJ' with littl e loss, On 
.. dry bristling lllCCl'llC the hO)'SC-l'tlkf' is II ball implement. and it is worst 
Jlfltlll'all y when the crnp is light. 

TARM COTTAGES-

II" is <1 £;-l et to he IllUt"!..1 J't'g-I't'ttf>c1 t lll·l l DB very many of the la;'gcr 
fHl'ms in this StAtp no pro\'ision is made for the hOllSit1g of mal'J'ied 
\Yol'l~ (, I'::i. In most d istr'icts of England ~Uld thronghout Scotland 
all tIl(> furms of any considerable size have cottages as part of the 
regula)' equipment. and ill the men who occupy these cottages the 
-{;lrnWI's have the best and most l'eUable of their wOl'kers. The married 
1113n is the slwpt, all c]lOl' of the British farmer. In Victoria. if a 
:£,11'111 worker mal'ries--a nd it \,ill often be thc best wbo marn'-he 
1s pradically fOl'ced out of the ":1nks of hired labouT, There ~ppear 
to be three t"oul'ses open 10 hill1, He may glV(-' np fanll work ~llt:ogethe r 
1'0 ta],e up othet' work in the city where I1t" eml get a 1101lSf', ITt' may 
JlOld on at farm work intel'mitteJltl~' by Ihing apart from 11is wife, 
In the thil'd place, he may ta k~ up u sma ll bloek on his own account 
where the "etlll'DS to his labon!' will tend to be limited by the capital 
.and applicln ces i.lt his comTlumcl, FT'Ol11 the point of vi!"!w of produc. 
tion none of these is a. contingency which the fru'll)€,T' as a cJ<lSS can 
<lesire j 811d the WilDt of farm cottages whieh is cha.racteristic of the 
"State makes it difficu.lt to r etnin t he best class of agl'icultlll'al labour 
permanently in the service, Plans and specifications of farm cottages 
were given in this Jom'lla7 of Aug. and Nov., 1909. and in Jan .. )910, 
'by A, S , Kenyon, C,E" Enginee!' for Agriculture, and the cost of 
lnaterials and labou.r \\"8S fnlly detai led. 
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TIfE ('i:lE OF' PHOSPIIATES I ~ \· I(.'TOH IA;\ 
A GH.I(' I · L1'1 ' I{E.* 

By John \I ', " (1/1'1''''/)/1, 1~_8(' .. J'II. n .. £.J'j)t'·'i111(lIt a/isf. (/1/(/ ] J, R. Scoftt" 
( '!I( Ini ... / /or .d[Jri('ulllll'f. ' 

l'hosplHlI'lIS i~ .. Ill 1'1''';\ IJlial ('onstil IWI1I of liyillg protoplasm. It is 
absorlJ(_·d by phlllTs as pllosphtll-ie il(:id 01' ldwsplwlcs. ,,-hidl (1I't~ hjghly 
oxidized l '(JIlIP(lUIHis of phosph(lJ'uS [IJl(l ;11"(.-' non-pojsOI](llI"'_ Phos­
phorus is always cou eenll'iltt'ci ill lhose jll-Irts (II' tilt· pllml wh('re cell 
growth is most :lrtivt" aDd is Hb llndllntly JWI'sent in "jPt;' set'cls. It 
is intimutel:r ('OImectcd with till" vital j)"OCC'SSCS of l'l'prllcitl(; tiol1 and 
growth, anc11 be amount llf phospborit· Hcitl IT'uL()\'ec1 by t' !"o ps is more 
consta[]t than of Hn..'" o11Jl'r Si ll gh· (·()n~titllPu t of t.:I'Op ash. 

Being /1 l lllUl'l'<1 1 constjluellt. IlliosplJ(Jri t· /t(:id mnst IN obtained 
from the soil. lu hi~ Presjf\l'lIljnl .. :..\ddress 10 this :jection ( Adeblide, 
1907 ) , 01'. f'ltc'I'I"Y slJ(.),,·('(l lhtll \·idol'iall soils m'l' rOlUlllolll.v d eficient 
in plwspliol'it.: ill·ic1 ns jullgt:ll hy Elu'opemJ <.Incl All"lCriNlU silmdards, 
and n large llumhl'" of soil illlHI,nws Wet'{' quotl?d showing thilt this 
was so, 

'rhe sub,jed: h<ts h(..aen df"alt "'ilh by till· sa 111(' IIlItho!' III till' Ytar~ 
Book of A.gn;cllffllJ'e (190r) ) of t his StilLe. ..\ .nalyses of ]~6 soils are 
Quoted, fwd the J'('sults ill·!.:' <1\·l-' I'll gt·d unc] r l' six cll~ti n (:i tYJlt'" OJ" local 
groups itS follows:-

PH OS PHORIC A CID PER 100,000 DR\ ~nlJ 

H ill soils (30 samples) oJ 
Northern Plain (34 samples) 61 
Coastal Pl ai n (85 samples) 61 
Volcanic soi ls (24 samples) 61 
Mallee (5 samples) 47 
Drained swamps (8 samples l i6 

..'\n:r age ! [86 soillool 6, 

In his bool.; UI.J "The Soil." 11<111 f[11(Jll 'S i\[Hllr~t·s oj" ten typical 
English soils which H\"e"agp ~18 pilrls ]1('1" JOU.(I(lO. \\"h i c'h is 58 per 
cent. above tJle Vi(·tori'Jl) I.l\'e ra ~!l~. ,.\lid itiSO .iH ( t:tppl·OX. ) abO\'c ea t h 
of the Victnriau groups. .:'IIfle l'ckcl' ( GerIlHln~r) (·lasses soils as fol~ 
lows in r egnf'd to plJospboric llI'id ['ontl'llt :-Poor, 50 parts per 
100,000; medium. 50 to lOt) j)H I-t!'l: UO l'Ilwl. lOti to 150; good, 150 to 
250; and ricb. over 250. llil gartl ( .\l1ll:'l'ica ) says tbat in virgin suil 
less than 50 is seriolls ly df'firi ellt ullless m"Nnnpanieel hy nlUrh limej 
sandy loams, with fa il' suppl~' of lillll'. ]00 : sandy loams. ,,·ith poor 
supply of lime. 200; ;md t'l(l~'ey soi ls Hot less than 200. According 
to English, Gel'man. ewel .d.J1 ll' ri (;Hll ShU1 C];.II·d s. therefore. jt appears thut 
Victorian soi ls fa ll seriously Iwlo\\" t hp pel'missible lillljt when they 
are viewed AS gron ps. 

The method of aver'aging soil Hl1ulysl.ls however is not satisfactory, 
aod while. in practice mixing soils has common ly a good effec.t, as much 
eannot be said for mixing the figures. " re Iwve therefore arranged 
the above 186 soils showing wbat percen b lgt' of the soils of each tocal 
group falls within st.at.ed limits of pllOSpilol' ic ac.id. The steps se lected 

• Addreli delivered 1101, the AldbOOrllo meeting (1013) of"" the AU.I!trllo]rullnll ."" .\l.~ocll\tloJ1 ror the 
~Adv.neomcl)t of!Sdtnce. • 
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I'ise by 10 parts per 100.000 up to ]00 P31' ts, tben by 50's lip to 200, 
wblle the fe w over 200 are classed together. 

I'EilCF.:\,TAG t: OF SOIl.S FAU.1SG WITHI); CEilH.IS 1. n.UTS 0 " PH OSPHO RI C ACID 
Coxn ::-"-R\· DISTKICTS. 

t inder II) 120 :iO 40 50 60 70 1&) '\1 100 I'" 
10. ll) 10 1.41 " to 10 t o to " ", to 

20 . 30. <0 . 50. 00. 70 . SO, 90. 100. 150. 200. 

-------
~i ,n 

- -
Hill ... oil s (30) IQ J l ij 10 7 7 
Northern Pluin (34 ) 12 3 12 29 12 17 :J 
('oa.stld Plain (8;, ) 8 22 15 " n 5 11 
Volc;an ic iloiJs (24 ) 4 21 211 8 8 8 21 
Malice (5 ) 20 20 20 20 20 
D ra ined swamp!! (81 13 13 I :~ l:-J " 13 13 

All "oil s (lS(j) 4 I. 13 12 10 :, 10 

On!r 
!lOll. 

J 
.. ~ 
• 

3 ... 

I~ I G. 1.-SSQWJNG E~'F'ECT Of' StJJ>ERPBOSPIL\TES ON A FJELD CROP 
COMP.\ RED TO NO ltL\1'\'GUE. ( SM ,\LL SUEA \'ES FROM tTNMANtmED PLOTS.) 

Looking: to the 10tals it is se n thut 49 per (·ent. faU below 50 parts. 
~u per cent. fa ll between 50 aud 100. while only 15 pel' cent. of the 
soi ls examined al"(, oils which. as judged by the !io1an dard of other 
cnuutries) mjght possibly be snfficien t ly snpplied with phosphoric acid. 
. In n, state of nature fertility is n evel' stat.ional'Y· 0.n good soils 
It is cumulative; on poor soils it declines. In the earlier settlement 
of this country the best soils naturally were selected Erst. These were 

j(i38. 
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\\"1;'11' supplied with phosphorif' acid. and good crops con_ld be got with­
ont the H~l" or manures. fn latel' tirn e~ the ne~d for adding phos­
J)batcs 10 t he I;ma has b('I'Oll1{, clearly defiu ed, par'tly through t he 
de[,letillll uf: us.tblc phospho" ic l-ll'id in old soils hy ('ontluu('\l crop­
ping, hut chieHy owing to the g l'1Idlllli ex tension of cultivation to the 
JJ)pdiuni ruJd poorer soils of thr Stlltp. 

]_; tl(:klJy. within receJlt years. aPPl'ccjatiOJ] of ttl(' effect of phos­
pi III tic lllan ur'es has oeen iucl'C<lsing faster tlHlll the gTowing' need for 
tlH-'1lJ. .:-\tT01'ding 1.0 n l'turns is!:'w'd by th e Goycrllmen t Stutist. 7 fH'r 
('{'[I t. of the a.r ea uod.er crops wa s manill'ell ill 1898; 19 per cent. in 
]!J01 ; 86 per cent. jn ]903; 56 per cent. in 1905; 66 per cent. in 1909; 
and 6~ pel' cent. in 19) 0 . . 1Ve es timate tiMt from !-)2 to 95 pel' cent. 
of tLe ln 311u res were used to flU'ni sh phosphoric aeid. being pJ'incipall.v 
d issolved phosphate. .. 

In J 910 the manured a f'en tot.aJled 2. 71-1- ,85-4- ~1(,'I'es. and the HI'i.ifi­
ci.d maUUl'C used 86,3Hi lOBS. rrhis gives an application of 71 Ih8. 

pel' Her'e. III ]901 tbe manured area equalled 55G.7'77 acres, and the 
nrl itieiaJ ltl<1DU I'C used was 23,535 tons. This gives an appLication 
of ~J5 J bs. per acre. li1armyal'd man nrc increased by 33 p er cent. and 
til e cropped area also by 33 pel" cent. between these two dates, so that 
th(,J't1 j$ LJO J"c,aSOD to beJjc \' €! I.hut farmyard Jllallw'e was l'eplacing 
Hl'tifiei<J is. 11. appears, therefore, that although fa rmers have been 
using flJ'tifi cht1 manure IDOJ'e extensively they hu\'c been applying 
SlllUlJCl' clJ'c8s ifJgs per acre. It is not possible 10 reckon from the 
figures whnt is the avel"age applicat.ion made fo r cCl'eais j but as wheat, 
hay, oats, c) lld bal' ley at each date together formed 93 per cent. of the 
cl'opped area Ole appl.ications pl'esluuabJy app t'oached within a f ew 
pounds of the amounts stated. The relatively small area uncler' 
green fotage, roots, and ()rr b;nds \\'ould be somewhilt mOI'C heavi ly 
lIJ~UJul'ed t han the area Wlder cer eals. 

T Il e pbosphatic malHU'OS used in Victoria have tlll'ce soUt'ces of 
Ol,jgin-( l ) im ported ready fur sowing; (2) l'ilW material imported 
and IlHlllu.iactured locally j (3) rH W materials found locally and 
J1l1l11uf(lctured locally. By fa r the gl'eatf'st bulk of the material com es 
under the second class, and a small por tion on ly tmder the thjrd. 

In J910 there were 24 n"lllS in Victoria engaged in the manufac.­
tu re of a rtificial manures, but as detailed returns fo t manure works 
other than bone-mills are Dot available, we ma,v rev.iew tile maJ1111'e 

supply briefly for the Conul\ollweH lth. The figu res ill 19] 0 were us 
stal ed below ,-

ElU'OJl:TS ~I) IMPUMfS 0 '" \ ' AM1{1I'S :\IANUJl:ES, I g l C. 

CO:llTllun,,'.:alth. HOl1udust , GU" lln. SUI'>cI"li· 
Il ook Other 

PJw 411/mws, l J M/UTt'll, 

c " 't,s. 0 .. 1 <1 . CWt8 , c wt!l. Cl\1$ . 

Imports 12.740 788.30' 1.106.613 2.11 2.127 377,327 
P;xports . ' 80,602 2,8J2 260,!W) 11.1 90 229.841 

--- --_ ---
Excesg im pOrtM 785,492 936,352 2.100.0:37 I 47.48A 
Exooss exports 67,802 
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Imp~rts have increased over 250 per cent. in ten years. The chief 
items are phosphates. Of bones alone do exports exceed imports. 
The guano is almost entirely of the insoluble kind, and is used for 
making superphosphates. Of the manufactured super .. <_)ver 70 per 
cent. cmne fJ'OUl the United Kingdom; Japan and Germany~ontl'jbuted 
s.ml\.H~r amountR. Tbe hwgest item is 1'ock -phosphate, about 78 \'lcr 
cent. of which comes from Ocean Island, and t he balance from Ch"ist­
mas I sland. This is entirely llsed for d issolved mauUl'(' aDd snper­
phosplll-l.tf'1 and no ground r ock pMlcticaUy is used as such. Df'dnct­
iug imports from exports of raw phosphate, and allowing 1.9 ton 
supf' rph osphate for each 1 taD of rock phospbate and guano, Aus­
tralia jn ] 9](1 manufaetUl'ed 275,000 tons of mineral ~lIper.-which 
was 8::> pel' eent. of th(~ t.otal quanti ty employed. The "Other ,M'anUl'es " 
in the TRble is partly made up of nitJ'ogenous and potassic matel"iliis 
which do not slIppl!' phosphllt es. 

PIG. 2.- MINING PHOSPHATES, OCE._\.N ISLAND. 

The chief export of manures is from Victoria. P r ices in Vic­
toria compare favora.bly with those of adjoining States! but not so well 
with prices in Great Britain. The following Table compares tile 
Unit Values of phosphoric acid in Victoria with the figul'es for 
phosphate. ca lculated to phosphoric acid, ill Scotlandt in 1912. 

WlI.ter, Koluble 
Citrate. soluble 
Pine bone 

UNIT VALUES "'OR PH ClsPHo Rrc A CID ( 1912) 

j'hosllhorlc Acid Il.'t---

Coarse bone . . . . . . . . 
lnlo\ub\e in bone-supe.r. and slag phosphate. 

Insoluble in other ma.nures 

t Trail'. lllflh.l; ..tgnc. Soc., 191.2. 

F2 

Vlc;torill . 

,. d. 
4 9 
4 0 
4 
4 
3 

2 0 

~c()tllllld . 

,. d. 
3 10 

3 3 

2 6 
(slag) 
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In Gli-'fll Britrlin ti trate ~l) luIJJ (' and insoluble are not paid for ill 
minpral ~Up(-' J'p!JlI:;p !JMt's. iJut pllying fol' them helps to gh-e fI drier 
lJIilllUrl-', whidl is ,'Ill ~l dV1I1lt!tg['. 'I t offt·rs ff's.~ indllC(:, llw uf to use 
-eX('e:-;~ of slli pl1111'i l' "H'id ill lIHl/,illg' the ~11I)(,l'rhosphHt('. A COll1 1llOJl 
grudp of ~lJw l'plJnspJl/Ij e in ' '''j('tol'ifl l'ontalllS 17 pe-J' l,,' l-' Ut. of \nlter 
soluhle. 1 or .'itnl ll-' soiuhl!:'. ana 2 of eitnlte illsoluhll~ phoxphOl'ic ar.::id. 
Af fh l' pt'{'Si'III (illil' th is would Sl'i! hen' at t..f 8~. 9d. peT' t Oll; on tltl' 
!-::)('vtdl , 'n lts ,II t::~ ;,~. 1d. The \ ' il"1 ol'lan price is thus 1:1(; pel' cent. 
of lh<ll I,.dillg' ill Svnr1Hlld. SUlIi' I'pltospl:Ulf"e is tht' IIlflnlll'(' pJ'iuc- ipally 
tHn pJ oyt·d ill 1-hi~ Stith-. eith ... ·1" in it s natllnll ~tatl' 01' ilJ ],IllH' s11J1('r .. 
of' wh it· 1t tlt ... ~ PJ'i(,l~ is /flq;!,l'/."- dNennined 11,'- Ih(' j J l'i ('(' (If sUP('l'­
phm.q'!IHte, 

Off;('i,l! si'atistil'S s h Oll-Pel thM in ]~)]O fhe UJi.H.lured l.:wd l'e{'e il'('(l 
71 Ills, of Ill<-Inlll'j ' P('I' (ll,'I"(:', S('\'(_->Jlty pOllIH.b; of"~n per'phosphate 10 t.he 
tll'f"(' \rill slIpply ubnl!i ].J /I/!-;. of pllospl1ol'h' <I (·it.1. hI 191 0 thl' \ ' j('107'jan 

wh l,' ;t.1 ;·\I'l'I'<lgl' \\',\:-; l-l.fd hushf'ls. A bushel uf wheal' l.'O Jltnil1 8 ahout ,48 
ll;s, of phosphoJ'ic· flCid, a.LJd. U1(,1'('/'0],(', the wheM ('mp of 1910 r emol'ed 
7 Ills, of phosphoric, l-h: id pel' ael't'. 'Phis would be 81lppljecl by 35 Ibs. 
of s llpPl·p lJ() .... phM£'. Thfl'e al'e m.iUl,v cropped s()jl;;; In \ Fje!Ill')a which 
will lJ(Jl !;tI·o\\' a (,I'Op \\'ol'th hun'cstiug without llUIIJ!1I'( ', \'Ve find 
mHll,\' norahlt' f'xllln pl es ill 0111' work. It C,IJJ1)ot he- rxpt·ctt·d, hOI\"('\'er, 

that Oll snell soi ls H:j los. of ~1]per. \\'ill pl'oclUl:~ 15 bus]lcl~ of \\-heat , 
p"ov ich"d the o1'lIer {'ouditiol1S 3,'(, l'ight.. The ~tJ'a'\- \\'ill req uire 
t he l'(j 1liY<.11 enl Ot ] 0 Ih~, manure ; and in no ca~e can the mautll'e 
applied h{1 \\'holl." absorbed by tbe uJ'st t rop, At Rotlullllst('(L 3G per 
cen t. of the phosphoric' aeid us(·d was I'I:'('o\'('rC'd in the mangC'l crop. 
but '''l' h~l\'e 110 fig-ure$: as to the rnaxilllUlll utilization po~sible by 
wll eH t on pour ~(lils , Thl' metllod of ll"illing is favorable to aDsorp­
tion, bl1t Jll'6hClhl.y this .l1e'·t:.' r rprll.: hes 50 per cen t. It will g-ene l'al1~r 
be 1 (lSS. It is fo r tunate, tb ~"t'fo l'p, tiwt till' HlJ1(lunt of lll11nU)'e neces­
sary to gh'c t li(' l11l'gE'st profit Illust in c id ell tall~' contribut.e to the 
m:rl'ichmellt of the soil by "'hat the crop is physiologira U:v nnabl (.' tn 
utilize. 'J1his pla l.:t:'!:' the phosphl:lte supply of culti\'ated soils on the 
up-grade, 

AJ.l i.ll'I'e of soil to a depth of 1 fout win weigh about 3.500.000 lbs. 
'falcillg 64. lhs, of phospho)'ic acid pel' 100,00u of soil (fin average 
amount ) , t hi $-; would eq ual eX~1(.' tl? 1 t.OJ) pel' Here, If 70 Ibs. super­
phosphate be appued per acre, to allow fOI' 50 pel' cent, of absorption 
by a 15-bushel crop, then 320 ,'eal'S would be required to double tbe 
.phosphori(· <lcid cont.ent of th e soil. The effect ~(.'cms tl'ifting. As 
is well kn owll , the manurial residue. hO\\'('\,81'. i!o; more ya luable than 
the J]utin~ soil pbosphate beeausc, purtic lllal'I~' if applied in soluble 
form; it is t hinly spread Ollt. This effect is enhanced when tllC first 
rilins after dril ling are heavy, Farmers say their lill1cl grazes better 
when the p r'eeeding (!r o p Wa f.) well manw·ed. 

In Britain it is (!ommOD to apply up to -:1 c ld. superphosphate to 
cereals, and up to 8 cwt. for r oots. 'rhe manure is gCDer~dly sown 
broac1cusi. Thjs practice is ca.leulat~d to soon eurich the soil in a 
sensfble degree. In Victoria sueh large d" essings are n ot profitable 
with cereals, It wiU seldom pay to apply much over 80 lOs, of super­
phosphate to a cereal. 1'b.e dHterence lllay be partly due to climate, 
but it i. probably duc in larger meaSUl'e to t he Austt'alian ~netbod of 
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d)'illing ill \yith the seed. This method has ce rtain advantages. and 
is doubtless the best meaDS of employing manllre in small qLHlDtities. 
I t does not follow, bo\ye\,cr, that it is a safe guide as to the best 
quantity of lUanw'e to apply. ('xC'cpt jn cases where the JlHmUJ'(~ jjO; 

left iu ('on tact with the seed. For each qua.ntity of manure there is 
doubtless i:1 best method of applying it., and UJC subj~('t is OJ1~ for 
sys:tcl1lMie invf'stigatioll. \Vill l-lO lbs. oj' IlHlIllH'C p la eed 2 in_ehes 
below the seed give a better n et return than 70 los. appli t'd ilt the 
Sl:lJlle depth as the seeo; Hud \\"ill the former (!I'op bp deeper roolf'd: and 
staud dr,\' ~n?lI lh e l' /)('tt(,I' ~ TIHlt tilt' Ia.nd will graze bt,tt.ct' lutel' does 
not ad mit of doubt: ;.mel that the phosphate supp ly of the soil eHn 
lip increased by a method of applica.tjon admitting of h(:I1\"1 (' I' 

.. d1'('ssings with profit follow!>; as ('j matter of rOlll·se. Victorian soil~ 
aJ'c for the most part high]y deficient jn phosphat(·s. and the incidental 
l'l'Sluts w!lith will fu\lo,," the discovery of a method whereh~- heHy ier 
applications of IllHnlll'l' rHD be made immedialely profitable to Ole 
farmer arc, we might say. of national importanrc. 

Looking 10 the bpllcficinl effeet of phosphates upon re I"Nt\r;. even 
on viJ'g-in soils. it is J'emafkable that ruUlOst IlO attention is given to 
the JWlmu'ing of pastlll'f' grasses. Being gen era.lJy shaJ Jo\\'-I'oo1"ed, 
lh ej,. D£'ec1s :JJ'C pI'esunmbJy thc greater. More par6cuJm'ly OJ] s('C'ond 
('la~s Janel cl€,yoted to dui l'yiug might a good returIl be expected fL'om 
a lllodenite applip<ltion of phosphates. 

(T o be COJitinltcd .) 

FERTILITY OF WHEAT LANDS-
Fallon-iug is an c:xce]\cnt means of storing up soil moisture and 

cleHning the land, Hnd on this account it pays for doing. But in th e 
JOllV "un t1l(' wheat-fa L1 ow-wheat system can only be vimn·d 8S a. tem­
]WI'fll'y pxpedicn t. \\111o l"e it .is wt! 11 done, the soil is seriollsly de­
pleted in organic nmttcl' by fallowing. In C;LiifoJ·nia. the conditions 
,r.;Ollleu-}lIJt (- lose1), resemhle those of our O\\Ll northern areas, but <.: ulti­
"ation is of oldcr date. and the experionce of California, therefore, is 
for us fully signifimll1t. rrhe subject is deaH wit.h in an exlulUsti\"e 
Blll'etin (211) issued by the State University. "Continued gTRin 
r ultuJ'e under shallo\y pJ'eparation over a long period has seriously 
aff('ctecl the llHtural_ly low humus snpply of the grain lands of Ca]j­
farnin. This conditio]) has been rendered worse by the bm'ning of 
the straw and biennial cultw'e necessitated by a. limited ruinfwl 
Dutons in ample qURntity in a soil means success ; its lack meaDS dis .. 
aster, and this is particularJy true in dry-land farming_" The B'lll1etin 
(Iuotes a number of experiments, showing the p.xceUent effect of plough­
ing in green manures as prej1aration for wheat, and states tha.t the. 
wheRt yieJd of California. can be doubled by following this system, 
coupled with deeper cultivation. As ploughing-in crops, rye is I"eCOll1-

mended as a start, to be folJowed later by an admixture of rye an.d peas, 
or vetches, when a foundation has been laid. Rye has been found the 
Stu'est. 4< ,\Vhatever crop is used it should be seeded as soon as it is 
poss:ibJe to slul.Uow-ptougll or disc the laud in autumn, and tIle crop 
should be turned under in early spring, before the land is too dry £01' 
deep ploughing. and while it is still moist enough to start humification, 
or declly of the material ploughed in." 
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REPORT ON THE EXPERIMENTAL POTA'rO 
FIELDS, 1911-12. 

By Oeo. Sryn/om', Polato E'xpe1't . 

During llist S(lIIS011 this work was carried on at a limited number 
of centl'es. as the hlight ca used a large der l'case in the amount of 
availa.ble seed. Variety tests were carried out at the following 
ccntrcs:-Toul'cUo. Pootilla, and Alberton. 

~'\lso ~lt Leongatha, for the purposf' of testing the reLclti ,'c re."ist­
ancc to Iri!o;h Blight of djffercnt varieties. 1.'wo plots WCI'C also 
establjsbcd for lllMJllJ'e tests ('xrJusively-one at Daylesford and 011e 

at Rom,ey. 
Table I. s]Jows the plan of Ih f plot. at Poolilla. '.rouTello, nnd 

Alberton. Table II. sbows the plan of the plots at Romsey and 
Day lesfOl·d. 

'rABLE L 

Plan 0(" ExpeT'imeDt~tf Plots at ToureUo. Pootilla, and Albertoll. 
l'm'iety and lIJanure 1'es(s. 
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TABLE II. 
Plan of P lots at Romsey and Daylesford. 
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Tht: plot at Leongathu. was manured with <1 dressing of SUpCJ'­

phospbHt-e III the rllte of 224 Ibs. p('r acre with a n umnanul'cd check 
s€'rtioH. 

rrOURELLO . 

The season was Vl' J'Y unfavol'abl (' for hea.vy yields. being uDusnally 
{In' during the tubel'.in g period. ffh e field at TOllT'ello WfiS Oll fairl y 
good potMa land. ffh e varieties used in this plot nHly be diyic1cd into 
two ('_la sses. ie., whi te skin s and r ed skins; tilP former r('p l'csentpc1 
by C larke 's )lam C"op, State of Maine, lind Cnlfficj the l<ltte l' ~ a 
\'31'iety now largely growD in Gippsland , whi(,h pl'oruises to be a 
useful ~ddition to the main CJ'Op sorts of this State. Last senson it 
stood 1"iw disease in t he LeongatilH plot, and has proved itself a C011-

sistent HOppel' under atl condi tions. Of the other varieties, Clarke's 
Main Crop g-ives f airly steady yields j Sta.te of l\iaine is fl medjull1-
t'a rly \"i-lrie1".": the crop was planted on the 16th Nove.rpber, and on 
:!4th J'/]IlUi:'r~- ( ten weeks aftel'wards ) t he plants of t his variety were 
(,"I'Tying tllht:'l's of a l:onslderable slz~, and by the 1st. Afnrch were fit 
to jJarvest. 

TABLE III. 
111:&. J. A. TROUP'S PLOT, TOURELLO. 

'1'1101111111' No .\ l ltllurtJ. ~ul!(:r· Nu.\h,llure. 
l· hv~plultt·. l1h01<IJlmtt· . 

- ---
\'''fH·I~·. .\tu rkol. 

,~rnnll. 
,\larket · i'>mull. Murk ... ,.] 

~1IIIl.11. 
:tl nrk.et· .!Imuli . 1Il!1t' . ablt). nhlt). able. 

~ S . ~ ~ ~ ~ , ~ ~~~ ~~g ; 't ~ ~~~ ~~ ~ 
B. Ja nu' S "' fi II 16 " G ,0 0 I!?H3 , S 33 , • , , " U lS " COJI. Skin ; 

, 
" 

, , 0 ; " II " '" 14 , 1828 , , , . 66 , , 06 
.Black P rim\(' 5 " U 18 ., 10 67 0 lS H 2 5 " 0 " 3 , 10 6 U 12 " Old Pinker~ , , 9l , · 6' i 3 86 , • 06 , 16 ~2 I 5 ,0' I 16 6 , , 30 
Scruflle 3 Gins I · 66 . 23 , · 06 3 1m I , 36 , 1828 I 7 36 
('.MaiIlCrop 3 . 23 I · 66 3 0 12 I · 66 !l . " 0 17 " 2 174.2 0 " 3 
Stnte of ,'fuill!' 2 " 56 0 3 100 " 6U 0 • " 2 11 67 0 . " , :\22 0 4 22 -- --

0 " .. 2 " 
, 0 17 H 2 OSO 0 17 2i 1 " " 0 17 42 

The returns obtaJl1ed from the J'ed skins go to show that the..'ie 
,3rleties hrtve had thei r day, as far as the old potato districts are 
(!Oneerned. 

POOTlLLA.. 

The plot at PootiUa was on a light, graveUy, buckshot soil. not 
typical of the potato laud in this district. The main, indisputable 
feat ure of this plot is the ellect of the mauUl:es. The dressing of 
Thomas' phosphate resulted in an increase of 9 cwt. 25 Ibs. per acre, 
whilst the super of the same vlllue ouly increased tbe yield by 1 cwt. 
84 Ibs. Tlle soil of this plot was of a very even character , as shown 
by the retul'ns from the unmanured' section, wh.ich was in f avour of 
the phospboric acid section. 

ALBERTON. 

The most satisfactory returns were obtained on the Alberton plot. 
rrhe soil is alluvial river fiat. Twelve varieties were planted in this 
piot, amongst them were the following red skins :-Brown 's River and 
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Bla ck Prjuce. These are two va rietjes V{,J'y sujtab1e fOl' f'__xpor1. Over 
S t OllS per acre were obtnined f rom the BrowD 's River, and a slightly 
bett.er yi€'ld from tbe B lack Prince. This class of potuto has almost 
disappeared from the old districts. as it no longer gives satisfactory 
returns. ' Fu rther e.:~:: [Jeriments are contem plated in the l!oming season 
at the Alberton plot. and , should these re ttU'IlS be confirmed. it will 
pOint to the fact that the cultiva.tion or these varieties would pay 
hundsomely: 8S there 1S always au assured IllHrket for sh ipment to 
other St.ates. 

l.·/"fo-dMc 

~1:r'k!"~U~~i\;~ Un 'l ; , 
!Jrnwn'R Jli"~r ., 
W I I ~on ', l'reml"n 
(Jrt'f'll M r}.Ullt~ill 
Atlir(llldnck 
ChanC.'!J"r 
.Bru"'lIcU'~ BI' nlll'~: ' 
Slll l uU'!1Al>ll udnuc.; 
COJlPl; r~kITJ 
Stlltc (If ~l alnf" 
WII ;u: l'rolil1c 
f'oxc's Seed/i ug 

Avera!;l' 

TABLE I V . 
. MR. LBBOTT 'S PLO'l', POO'l'JLLA. 

Th omIL!<' 
I'hO$fllu. tc. 

265 Ibll. l)I).r 
Acre. 

Mark(\t · 
null', 

~ ~ ~ 
I . . '" ~ I " , 21 
2 8 i l 

" 
, Wi} 

01 8 ~, 

I \6 0:1 , . :!~ 
014 tI~ 

6 :18 
I 12 " I " &i 
" I 15 ;',4 

I 17 " 

S"lll!!. 

~ ~ ~ 
1/ 17 46 
I 0 \0 
(/ 12 6 
0 " 1:12 
o 18 H3 
IJ , 1)1) 
IJ I~ 7 
IJ 1078 
0 , , 
U\l'lU 
I) I I) 78 
u 10 7S 
I 3 44 
I) J.I B2 
--
014 , 

N i) Mall\i~ . 

Ma d !· t · 
Illl le. 

~ i ~ 

Q 18 :1:1 
I 12 \6 
I IU 15 
I 16 , 
I 1750 
0 "0 • 17 '" I 2 86 
0 • . \ :ltl6 
I '" J as, 
I 2 86 
I . , --
I 613 

SIJJIIU. 

~ ~ ~ 
0 578 
(J 1(1 78 

" 17 ~6 
I) 10 78 , \G , , 276 
o iO 78 
I) , . 
IJ 1378 
I 2 " 11 " H 
01:1 H 
I ~ an 
rl TO iB --
0 9H 

LEOl'\GATIIA . 

::!'Z4 los. per 
Acre. 

.\tflrkilj , 
flulu. 

- t 
, I .18 
IH " I 6 88 
I 13 :H 
I 17 50 
0 0 " ' 14 82 
I . Ii 
0 " '" I 15 " ' )6 8 
J )6 8 , 10 8 
1 I. ., 
--
1 8\i1 4 

Sma)L 

~t ~ 

f) H! S 
0 " oJ' 016 • U14 82 
(llil "' IJ • 
,j] .3 • 0 " 0 0 . 
1 ~ 100 , • \0 
I ]2 6 
I 3 " 013 .. 
0 , 

I" 

1S"o Ma l\urt:. 

:Mllrket· 
able, 

]~ ~ 
(}Jti ~ 0 
I 6 si 
I , Ii 
I 12 \6 
6 , 79 
1J14 17 
I , 100 
0111 " I " ;~2 

I • " I . 12 
I 0 " " " SS 

I " " 

Small. 

§~ ~ 
, • . 01:'144 
0 13 H 
010 78 
01078 
I) 1 ~rl 
O Il! 6 
0 ~ liS 
0 6ii> 
0leU7 
I ."' 1681' 
1 ~ 8(1 
I) 10 7S 

01328 

,Th is plot was e.'itahlisltcd_ fOi' thr purpose of testing- the resist;mce 
to Il"is-h Blight of difTCI'cnt varieties. Tlli,·tc(,'n d:itft"'pnt Vl.l l' i(. tics 
were pl'ln tcd; hut, in. consequen ce of the very dry s('n~on , the Bli!!ht 
did not nUlkc i ts appearance. therefore no illfornlation ,,'as ohhli ;led 
ou this point. As hcfOl"e stated, this plot \\ '68 d r'essed with 2 c \d. of 
super phosphate per ac re, with a. checli: section without munure, 1' his 
moderate d ressing of p hosphoric 3c: id. costin g about 9s, per ac re, 
iocIX'3!';ed the y ield by over 13 CK t.. which. at the llHlrket price at the 
time oj' llfll'vest, was worth about £4. It should also be stated that 
the average sample from the manur'ed section was much 8npcI'ior to 
those in the unmanured, 'l'his plot W(lS on lea g r·ound. ha,~ing boon 
under grass for some years, an d, as often happens with sllch land, 
the crop was attacked by E el Worlll, It is interesting to know that 
the manured section was very f ree from the disease, whilst the 
uomanured land was badly affected, the difference amounting to quite 
50 pel' cent. II these reso.lts are connrmed oy f"ture expel'iments, 
it. \.'\,;11 n .1"nVO wn:rt.hv of t 'hp s.attAntinn of oro",.::>,,!,: " 'tho hl=l vP llfirl h'ol1hl~ 
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from this pest, Doh"ithstanding the fact that it ;s advisable to take 
a crop of oats or maize off a field before using the land for potatoes. 

ARTIFI CIAL nl.ANURES. 
DAYLESFORD AN D RoM SEY. 

The decline ill the yield of the potato crops in the oldel- cl istticts 
of this State makes the question of manUreR a. pressing olle. Every 
gro\\"er lmows well tlHlt farmyard manure iR the best. because. in 
Clddition to supplying all the necessary ingredjent.s of plant food. it 
has /:1 benefici~lI effect on the mechanical condi tion of tl1(' soil on 
account of the orga.nic matter it supplies j but t.he difficul ty is to get 
suffil'ient of this material to cover Hll'y considerable area. consequently 
nrti fidal manures are resorted 10. rJ'hese have many points to l'ecom­
Illend them. such as tl1e Sflving of time and labour, as with Ole ordinary 
~eed drill 7 or ar res per day CRn be dressed. An ordinary d,'essing 
of dung f' ntails an f>IJormous amount of heavy work , Us about 80 per 
rent. is water. .r\ J6-lOn dressing contains ]44 Ibs. nitrogen, 66 1bs. 
pilosphorit: ac·ic1 , ] 32 Ibs. potash. and 282 1bs. Ume. 

TABLE V. 
ALBER'l'ON PLOT. 

Thomfls ' 
~" ""aIiUte. 

1;ul lllr- Nfl Mauu rf'. 
J'h~Jlllat~. 1l11 0~ llhflte . 

----
:!!l2 IuS. peraete. 22<4 lb!1·locrllcN'. 

\ 'lLricly. 

Tlible. Small. '1'able. SmAll. Table. !Small . 'l'lIbhi. 811Ull1. 

~t~ ~~ £ 
, 

~ 5 ~~~ ~~~ ~~ ~ ~ ~~ ~t ~ .. 
GrecuMountnin -- , !lS4 I 2: 0 '" 28 I 2 r,ft , 7 " 1 10 ,0 8]2 0 I' .. 
Sutton's Abnndance , :l2t1 0 {I 42 . 8 " 0 1334 tl12 0 01)28 , ... 011 28 
Brow o's l Uver , 8 . I {I 2~ 8 . 100 0 7 " 8 16 ~9. I Z 56 61126 011 28 
llll.ck l'fillct III 10 21} 01> 0 n 8 .. 01884 • "''' o Hi \)5 I} HI 10 01 • .. 
-CarlW1n 3 I 88 0 ." . 10 0 0 7 28 0 " 0 0 OW 61 88" 015 0 
Uu rbank .. • 63' (I 10 6S .IB " 0 15 0 61221 I 256 615 0 I :! " Adirondack -- 818 iO 0 .90 518 H o I S 84 

, ] .. o 1:J 2 ~ . I , 0 0]8 .. 
t[:rk:·~~I::ltrol' -- " 38" I 0" ~ 15 0 o 1I 28 'J< 4 o 13 2 ~ 4 1042 0 11 ~8 

.- 0 1324 Oltl95 618 .. 015 0 ilJ ,. 1 ~ 06 , , 0 0 8 90 
WihJQII 'lI l'rcmicn , I " 0 800 4Ii " 0 728 6 8 .. OJ!i 0 , I 28 0 • 00 
SllOwtlake 11756 0 7 ~8 318 " 0 370 . 17 66 0 728 3 728 0 7 2. 
Old Pinkeye' 2 18 14 015 0 I 17 56 0 11 28 , J66 016 0 1 17 66 011 " A\'{'ra!{es 6 "I 01316 5 1:J 104 0 1231 , 2.3 o 1f172 615 0 13 106 

There are several factors control]jng the action of artificial 
manures, but it depends chiefly upon an a.mple supply of moisture. 
This sometimes depends upo1l-

1. Climatic conclitions! such as a bountiful rainfaU dlll'ing tlle 
growing period, or a cool moist region where the evapora­
tion is low. 

2. Soil conditions-
(a ) bottom land. which is often saturated in winter ; 
( b) a retentive subsoil; 
(c) previous methods of cultivation , especiaUy when 

pasture is included in the rotation. 
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E .. rly Sorth!!fll 
Cham pinu .. 
Comllli!I1I\!lll " i(lIe l 
BurlH")\'; . . 
fo:"rly ~'o rtllll f' 
Cruttle . 
.Adirondack . . 
St.nI-cof MallLl' 
Up-Io·dll.w " 
Ortltl ll M OUIlt.I\ill • 
S uUon 's .~bll1IdIIJJ('· 
Clarkll'8 Mnin ('r to" 
Wil~ou'" Premier 
Snawttltk"e 

TABLE VL 
LEON GATRA PLOT. 

22~ Ills . l le r acrl', Ih. 

.'IlKrkf: table. SlIlltl l. 

~ I III. cwt. " .. ~. I;ru; , cwl . Ills. 

· H 0 17U$ 

" · 1(12 U 854 
U J7 J ~I 0 251 
I 10 72 0 580 
2 I 101 0 :1 fl" , 0 " 0 . " I " I . 0 . " 
I 17 ; 0 524 
211 . 0 0 516 
010 80 0 064 
I • .. 0 52:! 

~ ~ 54 0 , , .. 0 , , 
1 J7 8U U fJfJ6 

" r.:J 0 5H 
0 5 .. , • !)7 

TABLE VII, 

Si'ctiv/!. Q Ultnll r l'II.//(! J i 80 nure 1I1Wl.!. 
C,,~ t per 

AeN', 

£ ., ,I, . 
l!~4 IhH. ~ UPllflJh()!;Jlhilt~ , n 8 n 
26511111. Thomru;' pfl(tilllhfti.e 0 10 n 
1\0,) IUhnUr(! " '; 140 lh,; , bl ood 1ll1l1.lIl re " ]12 ;ml ph, ltrnm, 01:' 
,'iulllallure 

o i'; I1z s- ul /J)J./J<lIJisJj ' I 
:"l36 ka.inH " 

) 
0 " " /224 IIJ1!. IjUI)CfI)h~i)ll :l.tl.'~ " 
l 18 Ij l g~ :f!: :~If;::: ~~~~~h " 

10 {}}~ Ie:: :~1 ::::: ~~~'h 1 I 0 '1 
f 

1\u MIl-HlIrl', 

,llfarkotabJc, SmAll. 

l Ull. cv.-t . Ibll. 11lIi. cwt. I"~ 

I 7 4:, 0 , 0 
I I< 7 0 11 H 
01 1 66 U '" 2 580 01:> 0 
01' , " . " 0 of 5~ (I JQ 66 
(lIQ3:! o , . 
I .... 2 I) 2 50 
2 II . 0 014 0 
I 16 0 II 0 .. 
0 1381 0 545 
o HI 98 'I 4012 
I 221 U 721 
I " 8 0 '" ___ - ----
I 5 IS 0 , , 
0 , , 
I 12211 
I 12 77 

Daylcsford . Jl.nm~,·~· . 

Yi(l ld per ),1('ld ller 
Acrtl. Acr.' , 

tlll;,ell't, IIIiI, tl1il, (:11'1. ll.l~, 

1 211 :!12 76 
756 212 " 11 56 , 0 ~I 
256 3 , 

'" 251> :115 " 256 3 7 106 
1112,11 • 7 " 1256 , 6108 

7 128 311 is 
5 256 3 I 18 

One noticeable feature of these plots was the VigOl'OllS gro ... vth of 
the plants on all the sections manured exclusi vely with a dressing 
of plwspllOrie acid, which was only surpassed by tile sections receiving 
a dressing of sulphite of ammonia, The yields of tbese sections in 
the Romsey plot were not in keeping with tbe early growth of tbe 
plllJlts, whilst ill the Daylesford plot the beneficial action of the pIIOS­
phoric acid is evidenced by the increased yield, the only difference in 
these plots being the rotation practised, The Daylesford plot waS' 
comparati,'.ly n ew land, whilst tbat at Romsey bad been C?DstllJltly 
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under culth-at ion for fifty years, and was lack-ing in humus, CODse­

(IUcutly very liable to dry ont in the summer. The f unction of 
phosphoric acid in plant growth is to~ basten maturity. III a wet 
seaSOn 01' on moist soils phosphoric acid will increase the y ield, and 
ill a dry season on land that dries out quickly it will .decrease the 
.)~el.d. 

T ,'BLE VIII. 

COMPARATIVE RETURNS-THOMAS ' PBOSPRA'rE AND SUPERl~HOSPH_ATE . 
... ---- ----,----------,----,---
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NEW SEEDLING V ARIETlES. 
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A parcel of pedigree seed was received from Dr. Wilson, St . 
.i\.ndrew's. Scotland, 'Nho visited this State with the Scottish Commis­
sion. I t comprised six different cl'osses, most of which are the .resuJt 
of ''''·orh-ing rt red-skinn ed v3.l"iety. sent to him f"om New Zealand, on 
rt number of British sorts. They were as follow;- . 

No. BB.-Main Crop (3), New Zealand variety (2) . 
No. 99.-Up·to·date, a New Zealand variety (2), Myatt 's 

Kidney, Main Crop. 
No. 128.-Britisb Queen, Myatt 's Kidney, Main Crop (2), New 

Zealand variety (2). 
No. J39.- Main Crop (2) . New Zealand variety (2), Myatt·s 

Kidney. 
No. ] 55.-Cramond Blossom, Maip Crop, New Zealand variety. 
No. l77.- British Queen , ~1aill Crop, Ne'w Zealand Yariety, 

.. '\ few seeds of eacb variety were planted on 23rd February, in 
pots. Germination was ver?- satisfactory. The plan ts 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, ... vith the result that the tubers produced were very small. 
No definHe information can be formed as to the value of these Dew 
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 
'particulal's were noted:-

No. S8.-Tubers round, CO!OlU' white. late lllatUJ'ing, Fit;OJOJIS 

long. 
1\0. !J!).- 'rubers round, colOLU' of potato \\-hltc, llleuiLUll ea rly ~ 

Rtolons long. 
:;\( 1, ] 2~.-Onc plant tubel's. kidney shape, aU others round, 

wbite, early. 
~o. ]:j!).- Tubcrs all kidn f'~' shape, white. carl .... l stolons vel'y 

short. 
,'\0. ]:)5.-1'\1hel's round, white. late. vigorons plant. r esisted 

fl'os t . 
\'(1 . J77.-Tuh(:rs a ll aeria.l. \\-hite, vcrr Jate. rigorous plant. 

r('s isted frost:. 

LOCALLY H..·\lSED Rr,;ED . 

. A snwll pureel of see{) was ~<I \ ' ('d ff'Om a fi e ld or potatoes grown by 
)11'. St ott. of Nos!'>, lwar Castertoll. The crop nn this field was remark­
Hbly fl' ('e from bfigflt. The fo llowing plauts bi.:!longed to a ypry pl'oduc­
tin.' !'tr'lil1. ,md !-;howt'd rcmarkahle l'csistatH: (' hI hEg-ht. This St:l"O \nlS 
kindly g-rown hy l\11'. 'rh omas POl'kf' t . }l<dn·l'lJ. <lnd from it 70 rlaDt~ 
Wt'J'(' obtJlin ed. Thl'!:'c of these did Dot p)·odu ce. al))' tubers. 6 sbowed 
il '·C I·~' 8trin~.v ~ I'o\\,th , 31 W(>T'l' )'(' jcth'o On <ll'\'olmt of uncl ('$o; irahlf' 
fl~utnl·l's . 'J'h iI'1 y , however , proulH'ed potCltO('S th itt \\' ('1'0 "egill'dL'd i.lS 

ha\' iug d ("!-; iI"Hblc fl~l\t-tlrf!s. Of thes(' . 7 WeJ't' ClPP<ll'eutly C,lrly , JG 
mid -s(,iI~ou, a.nd 7 late, Some werc c'arri cd OlJ loug s tolon". and 01il f' I'S 

\\'(')' t_> pl'oclll Cl,d quite close to the stems, One desinlble fl'f1tlll'l~ of t.hi~ 
Ilar('l' i is t hat t he whol e of t he V1U'il'ti es al'c V(,I'Y white in the ft ('~h. 

llEPOR'r 0:\ DISEASES. 
j->otnlo ('rors were genera Uy y e,'y free from dis(~<lst' or all kinos. 

In tbe l'ariy t rop ~I Little Irish Blight was noticed towards the cnd of' 
Oe toher: hllt very d ry wea ther St~t in ilnd ('hecked tbe SPl'Clid of 
tht? dif.(ease. ano. owing to a v(' I'Y dry summer and Hutnmn, the late 
t:l'Op~ w (" )'e qnite free from t he hli~ht. 

POTATO ~lo'rH, 

:\ 1"01'(·' Cit.IIllHgP was done during 1911-12 by the potato gt'ub t.o the 
mid-!Scason crop than by tbe blight in UnO-lI. In SOm e eases it 
amounted to f ully 50 .per cent. 1\0 satisfactory metl,od has yet bePIl 
dL'"ised Jor c.oping wit.h thjs pest. 'rJJe m.e of tarred Ciwvas SCI'cens 
to trap tile moth when on the wing, aDd spra.ying with arserncal pre­
plIl·atjo[ts. are recoilllnended. TIle latter will probably give t ile most 
sat isfa ctory "csult& if cOIrunenced i.n t ime. III llumy cases where the 
t rop was lifted befol'e the p lant, dried off, tubers which wel'e app •. · 
rently sOllnd when put into the bags and covered with green tops, 
when the sap dried out of these, tbe gl'ubs forsook tbem and attaeked 
the tube, .. in the bags, which arc often leIt in the field for a week 01' 
ten days. The r esult was that when the tubers reached the market 
they weI·. f~und to be 80 badly tunnellea with the grub !iJat f rom 
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50 to 75 p er cent. WCl'e tmfit for use. Deep planting has been ,'('CO}])­
llIended-5% to H incbes; but this of its~U' is .not su_fficieul. as it j ~ 
the habi t of some yarieties to fo rm their- tubel's near the sllJ'fl:ll't:. The 
best Pl'ot£!(: non is. pl"Ohably, fairly deep plnntinl! ~ll1d thoroug H 
Illouldjllg of the phlllts. It' thf moth appelll'l-; in the fie ld. 1hi:.; s lio uJd 

S(,.\BBY 'l'I'IH<:HS. 

be (.1 0 11 (' tiS soon <IS t he tulwl"s are wpll {.t rown . To g'rL sa tisfactory 
results j'J'OIll l!loddillg. t ilt' drills should hl' nol ll''';~ tlulll :30 indw,>; 
111)111'1. If tile tuhel's iil't' hll'gl' enough for 1ahlt· 1]:0;(' they should be 
iW1Tt'sted llllci d..ispospd of :-lS qni('kly as ·possihlf'. 1 f int.ended fClI' 

SC.\.BBY 'fL' BEUS. 

foieed. it wo ul d be advisable to dip them in a soLution oJ cOl'xosivt'! 
sl1bl imH1e (11,h ozs. to 7 gallons of \\'ater) for one hour ;:llJd a half. 

SC.\8 .\1'\ D EEL 'VOR~l. 

The question of scab and eel worm has, in the presence of Irish 
Blight. been almost lost sight of j but t.hese diseases "ill force tbem­
selves on the attention of growers, especiaOy those who desire to keep 
their fields clean. The treatment recommended fo t' the vurious forms 
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of scab dne to the attack 0.( fWlgUS diseases is tbat of dipping the 
potatoes in corrosive sublimate or formalin. It is to be J'egretted 
1 hat mnlly growers 81'e Dot illclillt"cl to go to the trouble berause 
they 8('(> iI neighbour who does D ot treat his seed have H clean 
croi). This often oc~urs, in spite of the most st~ih~ng eviclen~e 
of the h<>ncfit of dipPIng. 'rhe resllJts of some experl1nents made JIl 

]90!1·10 ,,:c,'c r~{'ordcd 111 the Jonrllal of AgricuUlll'e, June. 1910. 
These ex periments were con tinned during the following St',.lson 
( l9l0-]]) . The pots were put aside after lifting the tube,', in 191(). 
'fhe soil WAS !lot interfered with in a.IlY way, and in Novem ber. 19]0. 
iI ejr[1Jl ('l;l.I'Ill~m potato wh.ich has been dipped in formalin for two 
hours \\'MS plmlted in each pot, Nos. 1,2. and 3. The produce of these 
\ras hnrves teu ill February, lUll. The following results were 
recorded :-No. 1, aU tubers perfectly clean. No.2, all WOOl'S more 
0" less scabby. No.3 (duplicate of No.2 ) . aU scabby. It was Dot 
intended to carry these e~-perjments any fur·t.her, but in the spring of 
1 !Ill it was eliscovered that a tuber had been left in each pot. The 
produce of these was harvested ill February , 1912. The accom­
jHlllyiug photograp lL~ wjll sho\\" tllHl the 1"l~:-;lIlts of tbe J) ,'cvious ~eason 
wer t' repeated. 

SPRAYING FOR RLIGHT. 
The results fmm spraying are dealt with in a separatf' artide iu 

the J(Juruol ()f Ag·ricult.1I1·{), De..:t?mhpl'. 19]2. 

THE F1WIT 'mADE OF VlOTOlUA: 
ITS PRESENT STATUS FROM A COMMERCIAL STAND-POINT. 

(CQntiJl.lwd from lJ(/g l1 123.) 

PART V.- OVERSEA EXPORT TRADE. 

By E. Mee7Ging, Senior Fr!l:it l't/spector. 

PLWBLEMS AFJo'EC'l'fNG 'l'lrE KEEPING OF FRUITS. 

'rJle LlnsatisfHctory conditjoD jn w)]jej, a large pl'oportion of OU1" 
fnljts urrive on the British and Continental markets. and the conse­
quent loss which resuJts f rom this eacb season, has £monished much 
subjf'ct-mattt~ r for controversy amongst g}'owers, shippers: and othel'~ 
interested dnring the past few seHsons. :Many theories have been 
advllnced as to why Our fruits deteriora.te during transit. Some of 
the dispUhll1tS. fOJ" mstam.·c, ~'ver' that WHllt of due c·are on the part of 
the shipping (:ompal.1ics iu 1he matters of carrying the frujt M too 
big-I! a tcrnperaturc, and aho'o of permitting the tempeI'lItul'e to ffuetullte 
clUT'ilJg transit, the lack or providing jnsuiateci chambers for the fruit 
taken on at each port, the rough meth ods of handling by ste\'edores 
(both crt this end Hnd at the port uJ destination ) , the neglect on th e 
part of the Railway Dl'pllrtment to provide sutt<lblt" cool-cu r HCCOIU­
modatjoll £01' conveyillg the fruH fJ'om tllt! ol'clwJ'd to the port. are 
each l'esponsil>le for the unsatisfactory resj:tits. 'rhe great fault has 
been that, in, most il1stances, those concern ed have confined their 
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arguments to one aspect of the case only, and appear to (:otJsitier thnt. 
ODe of the fa('tol"S mention ed Hbove has bC"en solely r esponsible for the 
deterioration of fruit during transit. Some consider that. the l)l"e· 
("()oling of fnut priol' to shipment 18 the (lol), panacea. OthOl·s. again , 
think that if the shippi ng companies attended carefully to .the vnrious 
matters which come under their contl'Ol , sueh as c:a reful handling, 
st'ownge, lInd proper attention to temperatures during transi t. the 
problem of landin g the fruit in uniformly good condition will be solved 
without pre-cooling Of' any f1Iteration in OUT present U1 ethod~ of 
harvesting', pacJ>:ing, handling, and nul tl-ansportatioD. As a matter 
of faet , the problems conn ected witll thf" nlllintenancc in g-ood order 
of fruit from the oreJul1'd to Inurket. al'e so many and iutricate thut 
it wouJd appea r n complete alte r'atiOD of our present methods in 
harvesting, packing, and handling', Mnd in lr11usportation by rail ~lDd 
sea ~ is uec:eSS<l r'Y to ensure. in a1l instances, the landing of our fruits 
in oversea markets in a sound and ~mleable condition. The se'des of 
systematic and ('IH-erul invest.igations which have been carried out 
during the past deca de in tlle United States of A.merica and Canada 
( the two laJ'gcst [ruit·exporting countries in the world ) connl"JU this 
belief . It \yould aplwm' from these expcrimentR that 1l0De of the 
individnal disabilities which at present exist in ow' metbods of 
harvesting and transportation can be held solely responsible for the 
loss and waste which N1SUes each season, but. that improper methods of 
picking. p,wking. handliul!7 Hnd transpor1:ation aU contriiJute in fI 

:rreater' 01' lesser degree. The scope of investigation in the Pnited 
Rtates and Canada has eovE' r'cd, ill t(' 1" al·ia, sneh probl ems al-; the 
follo\\'ing :-

(a.) The effeets of varions methods of picking and handl ing 
fruits. 

( 0) The influ ence- of different methods of packing, hoth .with 
respect to the systems under which the fruit is packed, 
and, u Iso, the sty Ie of package used. , 

(c) ffhe results of applying cool storage at various pcrjods after 
frlli t is j)icked. 

(d ) A study of the physiologica l and chemical clialJ ges which 
take place in fruits, both under coot storage transporta· 
tiOD and under ordinary cOllditions. 

(e) The effects of pUll ctures, bruises, an,d abrasions of the skin 
011 the keeping qualities of fruits. 

(f) The reason why fruits vary in keeping qualities, even when 
subjected to similar treatment regarding cultivation, 
harvesting, packil)g, and transportation. 

It will be "eadi ly understood that these problems, of necessity, 
cover a wide field of investigation , and have claimed much time and 
attention. They have had the effect of altering many pre·conceived 
notions concerDing tbe factol"S which detrimentally affect the keeping 
qualities of fruits. Moreover, as the iDvestigations bave advanced, 
the opinions formed as a result of these in thei r Uritial stages ha.ve 
also undergone much mod"ification in many direction.c;. 

As the experience gained ITom the experimentb conducted in 
America should be of great value to the trade in this country, 
more especially in conne..x:ioD wi.til thE" policy to be adopted in 
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developing the jndnsf,'y 011 pl'opel' lines, 11' may not be -out of place 
to g'ive a SUlll lIHll'y of' the I'I:'Ru its obtained for the benefit of those who 
~re po~sibl.v Ullllc-ql1<1inted ,dth the same. 'faking tbe investigations 
in thei l' seqlH>utia l 11I'tlt'!". it will hr as well to commenc(' with the 
pieking. pHtking. and pl'eliminHI'Y hflndling' of fruits. 

PI("KI N(;, P A(·Kl1\'G . . \ND H.\NDLIXG. 

Allh(\1igh ii 1I1<1y bE' slatl'c1 that from time immemorial it has been 
recogn i ~(.'cl I"1lat fruits g('ucrally. and morl' particularly soft Ll'uits such 
HS r(~11l'_hH~. pJ\lJlls. and the ITwr(' c\f'iicate varieties of ]lcars. require 
to bl' IHIUdlt·d with gl'l'ut (.'31'(" and that this fuc·t was as well known 
(II tltp Alll(:,I'iCtlll Continent as els('wil('re, yet t he impm'tan('e of 
ca rrying 1his out enti rely \rH$; llP\'er rE.·cognifoied to its fullest extent 
lIut il ttll' invl"stigations pron·d how vel'y easily fi'uit ("o uld b(· ,'elHh'red 
HlIltost_- Imrt/ilt:.'5s as a f'e~aclr lJf HPfHl~ntI5- sl ight luee/!anica/ injlldes, 
The- (~xpel'ill1t'l1ts, after heing' ('(Ind ucted for somp years , show that. 
from HII the l'IIUses whieh eontJ'ibutt' to the detf'rioratioD ,mel decay 
of fl'uit. no less 11 Iwopnr'tioll tlwlI 65 reI' ('ellt, is due to lnech<lnieal 
injul'ies infli(,ted during tht, JlJ'elilllinill'Y pirking, packing, <mel 
IUlndlinl!, 

It was delllollstrllll~d that tht' mnt'(I common kiuds of mould, which 
an' l'espnl1sihle for t11(' hll'gest proportion of deNI~' in fruits from th e 
ol'chaJ'd to the Ill£lrkeL weI'e unable hi pt'n etratt~ t lw :-:ol]11d unbl'(J ken 
~kins of tl"l£' fJ'uit-. SqllCt'z:ing {ht' fruit \\'!len pi('king, d ropping it 
l'ollg'bly ii_do the pi t.:king: ret:eptiH_.le, tipping it f J'om tht:'~e r(l(_'eptflcles 
OIJ to lill' pal;killg li'1bl es , ('Oll\'p,\'iJl~ tlw fnut in spl'inglrss \\'aggons 
over rough gTOlWd from tht: (lI'(, hal'd to packing house, the pl'cseu('e 
of dirt. gl'~l\'el. 01' lItll ~r fO l'eig-n Il1Ht('I'i",ls in the boxps, Hud scratches 
H1(lde by tillg{'I'-I1(lils of ph,kpl's ,till! p<H;I,el'S, \\'('1'(' nil found to he­
amongst fhe causes \\'liieh (_'(mtJ'ibutl'd to the in,jury of thp frnit. As 
<I matter of fet ct. rompariug the "e lati\"l' \"alu(~s of toni stOl'llg'f' and 
f·i-l.J'efui handling in C'otllll'xioll with the keepiug of f ruit jn 1:1 SOu lid 
('ouditi(Jn O\'cl' lOll!:! periods, it 1Il€1.\~ I)~ staled tl1M llie /(Ittel' is of 
gTcalcl' illlpo,'tHul'P Ulan tbe fOI'IllI~T'. ]n ,this ref.Opect it hilS been 
disco\'e J'ed tllilt th i":.' ndue of the application of propel' cool-storage 
temperatures is ve l'y Inu c: h It·1.(Selled if due attenbon is not Dllid to 
('arefnl haudluig and picking, Jt has been shown that unbruised and 
sound apples will l' t:!TIIHill in good condition for a longer period in an 
ordi_JJar~' stOl'Hge room than will apples in cool 1.(torage if these have 
been p,'eYiOllsly r endel'eel unsound as a result of ca reless handling, 

.A Ithough the de\'e,lopment of mOll Ids Hnd other forms of decay, 
whose SPOI'CS helve fuund a.ccess to the fruit through abnlsions of the 
skin, lUay be checked to a gl'Cllt ext.ent by the pr ompt application of 
cold t emperatuJ'es, .ret t he value of a sound skin in providing a safe­
guard against the enh'ance of decay cannot be too strongly emphasized , 
Even sllell J'~] ati\'eJy hard-H e.shed ~lJ)c1 tough-skinned frujts as apples 
a nd citrus fruits should be handled with the utmo~t care--when being 
picked and pa cked for export tJJey require more C-flT'efu l handling than 
eggs, Even a slight pressure of the finge l's wiU often serVe to give 
the fru.it a bruise. whielt! although unnoti (_'rable I:1t the time, wi U, in 
tbe course of a few days or weeks (witb greater or Jess ,apid;ty. 
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.a c(· Ol'cling to the SUl'l'OtUlding conditions ) . cle\'elop unsightly bruises. 
iJnd (l \' entuaU.v render the fruit unsoun d and unmarke1.Hble. 

Concerning the parti cular per·jod whi ch elapses h om the picking 
<)f the uuit to its arrival on the market <:It which it J'p.cejycs the largest 
PI'O POl~tiOD of injm'Y, ~t appe_ul:S. certain thnt the gl'?l) tCSt pereent.;nge 
{)f bnnses tukes place ill t he ]J)ltHll stage~ of haJ"vcstl[] g and paclnng. 
'rhis is so because fruit when packed pl'Opcl'i y und tightl~t is less liabl e 
to juju}',\" than when s tH ckecl loosely ou the pH t.'killg-tnble or in the 
T(>('eptacles used b~' the pi r k{l l's. 

C UOL S rrOIU GE, PRE-COOLING. Tn.\ NSPOHT,\T10N, ETC. 

Al1hough careful picking, pa eking, <lIld handlin g have been sho\yn 
10 hI' such impol'tl'lnt f actors iu l,eeving f nlils in good conditiou over 
l o n~ periods. rapid alld pr()p(' rl~' applied l'l'f rig-l' l'at.ioll is also a 
pJ'imaJ'Y e~senti HJ. 'fh e d(' \' clopmenf of moul ds Ilnd other forms of 

<lC(';!_\" pl'oteeds wi th gr'l!IJter rapidity unde l' II igh temperatures j tllld 
this d evelopment is Pl'op{)l'ti onHt.{~ l y I'rtarclr d with e"ery degree of 
reduction in 1-he tempcJ'atlll'c. lt is no\\' ",ell known that at or near 
the \'h:inity CIt ",bich water f reezes (31-:32 dt'grees, F . ) the develop­
HH.: nt oJ decay is <ll_most completely suppl'e~sed, 0 1' , at least : proceeds 
with great s l o \\'Il {~s~. In "iew of this f ac t l it i:-; of tlH~ utmost importance 
t hat f r uit should be {'hill ed <:I S soon as possible after severance from 
the tl'('e: and , also, h('<'HIiNe tl1<' ripenin g p,'o(:('sses are acce lerated 
..1lfh'J' Ih !' fl-uif Iws been pick<:d. The bigher t.lw tcmpel'<ltuJ'es at ",hieb 
fruHs a l'e pi d , f>d , the won' 8pet'dil~' should uley be placed in cold 
slorage j and in <Ill instiUl l::cS fruit should h~ llIHillt.MilJ e-d elt low tlJ mpera­
l UJ'es un til su(: b tillie (-i s t1H>,r a1'(' placed on the lIlarket. F ol' lllallY 
.vea l's it has been 01(' praetice of the shipping companies to carry 
f rui ts <It temperntuJ'cs rangin g f rom 35 to 40 clegrees, F" and there 

--can be little doubt that the keeping of frui t .for so long a period as is 
II(:cnpied chu'in g t.he voyu t!e to the Pllited lungdom and Europe at 
RUl'il hnpr'oper teHlJ ){-, l'Bt·l1 J'f'S has ('(mtriblltt:d in no s ID Hil degree to 
the \\'Hste ,mel deterioration ",hich lli:H; occw'l:ed. Notw ithsblnd.ing 
this I'ac· t. t he want of rapid Pl't'-cooling a.fter IUIJ'vesting must a lso 
heal' its share of responsibility, rrhe chief ad\'clnt<l!!es wbjch "II'e 
obtained nnder the system of t lrilling fJ"ujts ti S soon as possible after 
harvestin g, Bnd keepin g these chilled un t il th r iJ' a l' l'h'al on the market , 

..1U'C as fo llow ;-
]. }leans are furni shed whcl'eunder frui t lllHy be allowed to 

matm'e befo l'e harvesting and shipment. 
2. The development of moulds and other fo rms of decay 

(including Bittel' Pit) is pl'evented. 
3. '1'he shipper is enabled to land his fruit in a sound and 

unshriveUed condition. 
4. The shipping companies are assisted in maintaining the fruit 

at low temperatures during transit. 
rrhe advantages of bein g able to allow the f ruit to r emain on the 

trees until full maturity has almost been reached are so obvious that 
little COTUment is required, It may be as well to point out, however , 
that the superior appeal'ance of ful1y-matul'ed fruit over that of 
immahlre frnit on its arrival at the market greatly enhances its valne, 
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Regarding No.2. the adva.ntages of checking the uevelopment of 
Bitter Pill which, as is well lru own , often oceul's dur'ing trHllsit, woul d 
alone justify t he estab lishment of the pre·cooling system. That the 
development of Bitter Pit in the stages in which it manifests itself 
after the lm'vesting of fruit may he retarded bas been amply proved 
by the experiments ea rried out by Mr. O. McA lpin e: during recent 
years. Th <:: I"esult of experiments cil rried out at the Government Cool 
Stores, Melbourne, h llS a.lso shown that even ,c, u(·'11 rapidly developing 
forms of moulds as the ord inar'Y g reen and hlue moulds of citrus 
frn_it:s ( f' r nic·illitllll sp p.) are almost completely (:hf'cked at th e: freezing 
point of water; and arc, apparently, entirely retarded a.t (\ tem pera­
ture of 29 degr ecio;. As the freezin g poi nt of most frui ts is sOlllcwhr ,'c 
between 28 Hnd 29 d(~gl'ecs, F., the application of temperatures fit 
whirh Ih{' development of t hese. discuses are kept in abeyance IIIHV be 
!;aff' l~' applied to fruit. ", " 

( 1'0 be cont,"ued, ) 

ROOFj~G HAY R'fACI\S WI 'I'H GAL \',-\:N ISED IRO\ , 

R. R. Kerr, Da'ir'fj SUPCl'I:'i.r.;01', 

1\1any tons of "a lua,ble hay Hre lost annually through defective 
roofing of hay stacl;:s. Wher{' the hay shed is not avnHablc, covering 
wit h cOlT llf,m j'cd p-alvanlzed iron is the most effective method. and. 
provided the stack is well huilt and the iron pl'operly seem·ecl. 11 0 

I'<li n will pen0trate. 
If I'easonfl ble care is taken the iron wiU hlst many yenrs. The 

writer knows an instance where the same ira)) has been in 11se fo r' 
twenty years, being removed and replaced every ~re il l' , and still in 
fRJI' order. 

ln building hay stacks it is much better to la y a propel' founda­
tion ---Qne that will permit of a free current of ilir lmdel'neatJl ; th is 
will mini.mize the dampness that generally occurs. H aving decided 
on the size to build the stack, plare some stout. pieces of wood on the 
outside-old post.~. for instant·e-and nlJ the centre with any pie('es 
that Illa~' be lying about, so ananging them as to allow of the all' 
current aireC'ldy mentioned. With the foundati on lai d, secu re some­
solid pieces-such as old rails- and place them at in tervals of about 
7 feet, allowing them to project] foot over the sides or the founda ­
tion, Ilaring one close to eaell en d (see plan 1) , 

The wllOle secret of successfu l stack building is that tbe stack is 
alw8Ys f ull ill the centre and gradually increases in length and breadth 
as it becomes higher, the idea heiug t hat !lIe water will at once dt'op 
off the butts of the straw, instead of trickling dowD the sides of the 
stack, 

When building the roof the sJleaves should he so arranged that the 
butts will meet in th.e centre . 

.A steep roof is Dot n.ecessary when covering with iron, and a faU 
of 2 in 12 would meet the case, 
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'Vith the stHck ('ompietec1, pJ'o(.' U1 '(~ some pieces of 4·in. x 2~in. llard­
wond in leng ths HppJ'Oprjate to tJlt:: jength of stac]i:-jn most cases 
] 5 fee t will lJe [ound lhe most suit.able-and lay them lengtbwa.),s 
£In the )'oof of' t ill-' Sl<H.: k. alJowi ng au oV t! T'iHP of about 6 in chesj th ree 
J'o ws hcilJ ~ Ilel"C",$JI'Y on eill'h siu(' or th e J"(lo f (Set' plan 2 ) ODe j ust 
below th t' I'idp', (' ll(' xt <:<'1 \I f'. alld the thi,'c! midway h~twe('Il. 

Wi1h t he \fond ill positioll to suit the length of il'oll-a shl.ck 2 .1 feet 
wide <I t the hottom would ,'cfjuh'e fonl' sht~ets of at least 7 feet iron to 
T'cHt:' h ll el'OSS lilt' "(,)(1f'-<l Hat: h wires 10 t he pl·o.ie(~ting pef.1'fo; al ready 
lllentiOl led in plan I-fl'll cing wl,'P will do. ga\YClnized for Iweferenc c. 
If no provision has \)(>1.'0 made rOt, the~e P('g~ , 11 wjIJ he n ecessary to 
d)'in- sOIl'Ie into the stack; th!',," llIUf.;t 1)(> strong and a.t least. 5 fept 
long. : \ f1(' l' iltl~lt'hing lh t' \\' il'(' 10 the fil,~t JW(:!. thl'Ow acl'oss the stne];; 
fllld ti (' to 111(' ('Ol'J'Pspondiog peg' 0 11 t !w oth~' s idf' . and so ou rig ht 
;dong the ~ltlt'l\; thc' wiJ't, should b(' lif'd fairly 8ltH:k and thel) st~IJlJrd 
to tIll' \rovd on the roof. tilC ~t"(lpl f's \)eil)g' OLJl~~ pal'tly dl'iTen ill ; 011(' 

lI'ir'e should (·ouw in the (,(lotre of ew.:h length 01 hal'dwood , lind 
HllOtiwr \\'h ~ l'e tlw lE'lIgths {l\'Cl"lflP eHc·h other . 

Tt is lio\" B('(:eSS<l. l'Y t o <l1'J't'lnge a Span ish windlass. Secnre some· 
strong l'OIUld jlPgs about ~~ ft. 6 in. l ('llg and 2 t/ :.! inches in uiametcl'; 
d.rj"e them juto the stM,k. ICa\.- ing about 1 foot (~xp~lscd. This sllould be 
done libont 5 ff'et f l'olll tl1(> ground Hnd at the side of r3ch wire, 
So\\' get n OI (, I' piec·es 11 litt le less in dia metel' 81ld <,hout :~ f eet )ong­
] l/~ ~ill . pipin g answers 'n~ j) (md is e \'e rlastjng-with (his pieee t ll ke a 
twitch J'ound tjJ(:> wu:e and then 8 fUrl) rouno tIw peg jn tl1e st.ack, tll en 
likc\\'i !':fI on the opposite side until all are secul'p-if tb e ",ires a re tight 
some difficulty will be ex perien ced in getting the fh'st tuJ'n on­
more tunlS al'(> now taken until the wires a re tight, tlw turning stick 
is then see m'ed to tile main w1re with a little hflyhand, fine wire) ot"' 
held in position by another peg driven int.o the .tack. 

Tlle wires i1l'e tightened at intel'vals as the stuck settles down. 

With tbe lengths 0)) the "oof in the right position 3.Od the wire .. 
tigl1t, drive tIle staples weJJ into the wood so as to avoid supping­
( 013.0 3 ), 
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"When purchasing 11'011. get the sheets of sufficient length to allow 
of overlapping about 6 inehes 011 the ridge of the roof Oll the 
wcather side. Rlld plcn t~· to spare to till'Ow the wuler eif'flr of the 
wal ls of the stack. Great care must be exercised in placin!! the 
first sheets of iron thnt the corrugation be per fcetl." straiglit aU !-liong 
the stacJi:. Alwa.ys star t on the weather side

j 
and after placing the 

first sJwets double one over the enel, as in plan 2. This will pl'cycnt 
tllp winel .mel rain beating under. 'rhese doubled sheets are sccured 
hy weights Or pegs. 

Two men (lernstomed to the work can (.',o\"(!r a hU'ge stack in less. 
than a day. 

Always elldea\~our to hayc the stack about the ~<ll1le width, so that 
the iron will ahnl~'s ('ome ill right. 

'Wh en opening' the stack. 1.]1 r i ,'on is r'cmovt'd iu s(>ctions, one or 
two belll'i"l ("s bein-g madr 8ceorclillg to the amonnt of .hay r eq uired; 
by this nl ('HDS little hay is open to the \\-Nl tller at any olle tiuH". \"\7hcn 
J'emm'ing the "oof care must be ta.ken tlmt the timbers are n ot <.dlowed 
to stan d too taJ' ont from lhf' end, else the weight \\'il,1 (let HS a lever 
<Ind ('flllS(' ::t buddin g of the "PlIlaiudcl' of the roof. 

'''hell r emoying tlle spring-IH'i1d nails fl'ol11 the jron. procure a 
half-round pi E-1 'P of wooel to tit in thl' L'o l'l'ng<lti oll hcs itl[". and so act 
(IS a flllt"l'llln 1'01' the h .. tmm f> I': tb is will pl'('v('nt" dt·'utillg' of' il'on whicll 
\\'(lI dd occur by pulling- flgaiust the il'Ol1 only. 

Al l iron " t~lllov\'d, togethel' with all pegs. shon]d he Cftl'efu lly Pllt 
ll\\·<ty for use in the following S('880n. 

SOIL MOISTURE AND WHEAT-

The fo rm and size .of a mHtuJ'C wheat plaut. inclirnte, 10 a lah~e 
ext.rut. t"be charact er of tile seHson ill which it was gl'()\\'u- it is i.l ki.l;d 
of self-l'l'gi stel'ing" mcteo l'010gj ea l instrument. 'rhe difficu.lly is to in­
t(!!'pI'et aU the /'eacliJlgs properly, ;\t the Pnivel'sity of Gottingen 
(II/OilY. Diss. ) , wheat was g,'own nncle t' different ('onditions of soil 
1.l1oisluf'c to see how th(' development of the plant W3!:\ affected. ]Jl 
some cfl.ses the crops werc kept rathe,' dry (45 pel' cent. W.H.O, ) clUJ'­
ing the orst vegetation period, and in the second rathel' wet (70 per t 
cent. ) i in other cases those conditions were l'C!yersed. In the ,'c!'ults, 
tillering was influenced by the ,"l:lter SUpp]~1 , Till el'ing r educed t.he 
subsequent weight of straw and heads on ly Wlcler lack of moisture Ht 
later dates. In the straw the leng th of the uppel' internode was 1ll­
i:1 uenced by the water supply, particularly at the time of shootiug, wbile 
tile length of the lo\\'er internodes depended on the water content dur­
U.l g the first vegetative period. ,]'he water supply chu'illg the first 
j)eriod goverued the length of bend and the n urn bel' of kernels per 
head. Increased moisture at the time of shooting gave tile smallest 
~lUllbeJ' of barren spikelets. Grain fO"1ll8tioD was favoured by an 
lllcrease in the amount of water during the last vegetative period, and 
the weight per 1,000 kerne"ls varied with the soiJ llloistu l'(' on good soils. 
~V.here poor soils did not receive the necessary manures, the benefits of 
lUcreased water supply were in large measure lost. 
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TOBACCO CUR I ~G. 

Temple A. J. Smith, Chief Pield Officer. 

C I GAR LEA}~. 

In order to III<1kl? tue tobacco leaf grown in Vietoria more attractive 
aud saleable. ~Teater attf'ution is requiJ'ed during the curing process; 
this takes place from the t ime the tobacco is harvested until the final 
fermentation has been com pleted, just before tJlC leaf is packed for 
market. Simpi)' drying t.obacco leaf is Dot curing it, and colour , 
flln'oul' , and general quality are all affec1ed and greatly improved 
1mO O1' a proper system of curing. Different kinds ot tobacco req uire 
diffeJ'en1 systems to develop cer tain qualities for various purposes, and 
even vaJ'iation in seasons will influence more or Jess the methods 
Hdopted. TobiH'CO IUlI'vested in rold wet weather wi ll neither cure 
1.101' fe rment {IS \\'ell as if cut after a few genial warm days, when there 
is not an excess of moisture in the soil. The proper curing of tobacco 
i~ partly chemica l, partly a life process, and is Dot simply due to the 
dl'ying out of sur plus moisture. Tobacco. when just harvested, con­
tains from 7() to 80 pel' cent. of moisture, and if this were simply 
dried out by h Nlt .. the lenf would remain more or less green, and be 
quite ullsmokeabJe, with bad bu rning qualities and 110 fJavolu', the 
stuJ'('hes and oth er cOllstitlll'uts in the leaf remaining unchanged. 
and the t.obae'eo would h~I\' e no valuc. During a proper system of 
cllrin g. wlijci] i ~ Pfll'tly e lH~mical and largely due to micr'o-organisms 
ill th e leaf (.:ells. Ole ollter skins of the leaves are broken Hnd oxida­
tiOll hd,cs place, the colour of til{: leaf changes hom green to brown, 
red or ~~cllol\-, according to the C l ~lSS of tobacco t reated. Thcs~ ch.':mges 
al't.' ca used by enz~fmes 01' .ferments ill the leaf cells, which during 
the process split up eXisti.ng ehemical forms through their power of 
tnking oxygen from th" ail' and supplying it to the con t.ents of the 
ptHJJt cells. and formin g new products. These enzymes are easily 
clcl't.ro~~ed by too much heat 0 1' too great cold . Temperaxnres of 
OVeJ· 130 degrees Fnlll"(mhei t kill them. and at less t han 60 degrees 
FHhl'enlieit their opera tiolls ar(, stopped. wni le at freezing point they 
are destroyed. The most beneficial temperature is f rom 80 to 100 
degrees, under whil'll they do a maximum amount of work j also a 
certain degree of moistu_l.'e is necessa,'y fo r their proper working. It 
i ~, ther'efore, of great importance that t he conditions sui table to them 
should be studied closely to ll1sure success. If t.he cure be too fast 
the wOl'k is not pr:operly done, and if too s low the process may go 
too far. Quick curing is, however, morc dangerous than slow cllring. 
and unless tile matter is thoroughly understood by the operator it 
is ,\iser to cure somewhat slowly, especially in the early stages of 
the t '·"'ttment. EnzYllles are easily destroyed by too much heat 
and too rapid loss of moisture. but. if the tobacco is made to dry slowly 
they multiply qujekly and force their way through the outer skin of 
the Jeaycs, thus CUc.OrLl'aging oxidation at a greater rate, Should 
they, however, be .kHled tllrough scarci ty of moisture, or by too much 
Ilea t, they become enveIQPt.>d in the inSl1luble protein in the leaf. and 
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will not then be of use during the fermentation process which takes 
place later Oil , and the resul t will br a POOl' frrmentflt ion and conse~ 
qncnt poor quulity tobacco. Leaf of fine g'I'owth and appearance. if 
badly em'l'd , may be utterly useless for nlaDlI£ ll C' tUJ'c. while the same 
tobacco given a proper cure and fermentation C~ln be mncle II nne 
manufacturing commodity witl1 all the desired qU£llities for a good 
smoke. The various tobaceos used in factories require different 
treatments according to the pm'pose for which they are intended. as. 
for 1llstllD ce. cigar wr'apper 1etl £ for outside covers must necessa.ril~r 
be thin and si lky, with good colour. fi ne veins) ;lnd a furth er vit'tue 
known to the t rade as strength and stretch. Rucll leaf Deeds very 
careful tJ'eatment in both the cure and fernJCotation. as it will be 
too dry iind brittlp if ('ured fnst. while if ovr !'-{'ured 0 1' ferm ented 
is liabl e 10 suffer in colour and elastici t":v. Only ex pel'iencp. (:011'1 -
bined with a blOW ledge of what the buyer r equires, can determine 
exactly how far the treatll1ent should go. Cover wrapper leaf is not 
sought after so much for its smoking (lLUlliti es ; ).':1 for its apreaI'1ll1cc; 
it const1t ll tl's only a vt'l'y small pl'oportiOD of t he eig;lr- about 5 per 
('eDt. of th e whol e------hut it. lIlust Imv €' the (: IHlI'acteri ~ti(,R mClltione(l 
otherwise it will not sell wr l1. Tlw hun ch wrapper , which is the 
portion of the cigar immediately under the COVel' or outside wJ'apper 
leaf. comprising 20 per cent. of <I cigar, need not be as good in appear­
.. mcc and so fine in texture. hu t should have good flavour. Hnrl burn 
or combust iOll with a nice grey Hsh, its mechanical purpose being to 
hold t he filler leaf in shape befo re tJl e cover wrapper is put on; such 
leaf must be sound and also bl) st rong cnongll in t cxtUJ'(' to stanel n 
fai l' amount of prcsstll'f' without hl'ea king. 1t must h(' f ree. as far 
as possible. from orgauic IllHfi(-' I' in the sbape of st31'(' h (lDd sugar, 
othel'wise i1 wi ll he liable wlwn made into eigHrs to absorb moisture 
,,:henevt' r the fltmosph er e is clamp. £Ind becomc soft. 11 bad sign ip a 
('lgar. 

The filler leaf which comprises the g ,'eate r bulk. of the cigl1 " 
(75 pCI' cent. j must have good fl avour <lDd burn, he f ,'ce from organic 
ma ttel'. and of fine texture, but uo lonr i~ not of such g J'el1t jmporttlDce. 
though to insure higb prices a dark-brown or lighter shade, which 
should be uniform, is desirable. Soundness, so fal' as holes or broken 
leat' is concerned. is not of great importance unless very pronounced, 
as the leaf is broken lip by the m311ufa.ctul'el' before being made into 
cigars. Fla.\'on1' and freedom from organic. matter , together with 
good combustion, are tile chief points in cigar tobacco. A_ good aroma 
in all kinds of leaf is desirabl e, and t bis quality i s largely developed 
in the cure and subsequen t fermentation. Colours lnay val'Y con­
siderably, and yet be good; a. very Light-colotll'ed cigar Wl'Hpper is 
unusual, though the present taste leans towards the lighteJ' shades, 
smokers being under t he impression that a 1ight-eololll'ed cigar is a 
light smoke j this does not follow , as the fi ller may be any colour il'om 
ligbt to very dark. and as 75 per cent. is filler that portion bas the 
greatest iuf:luence. When we take into consideration the fact that 
the soils the tobacco is grown in produce leaf of varying descriptions. 
requiring a more or less fast or slow cure. also that seasons affect the 
condition of the tobacco, and that the various tobaccos are needed for 
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different purposes. it ",ill he realized that a thorough study is neces­
sury by t.he indh'idual grower as to th (:; special tr8Htment reqmred 
to develop to the hi ghesl possible effect the different qualities of letlf 
with l'CgilJ'd to tLe tobacco he is prod ucing. espccialJy in a n ew 

-country "'here ire::; h districts al'e being exploi tcd . A good crop of 
tobacco can be absolutely ,'uined by bod t r'eHtment ill' the curing and 
fermentation. 0 1' by good treatment made a valuable and highly profit­
able crop. The foregoing remarks apply equally tv pipe tobacco in 
the main. except that rigar leaf r<'quil'es more careful handling, 
cl':peciaUy in fel'lnentation. than p!pe ICtIf. The propoJ,tionate amonnts 
of wrapper. bunch \\Tl:lppe r, and till er leaf ill each are apPJ'oxllllately 
the same. And eXel'cisc the sa me influeuces in their way, 

A dc~riptioD of the different methods ill use in America and 
elsewhere will be dealt with, tnking cigar leaf first. 

In ('[lring (·jga J' Jea.:f. the ('hanges which the leaf must undergo al'e 
cont rolled by th e l'~gulati oll of hef1t Hnd moistu!'e in the shed. and 
until vcry I'eccntl~' fiJ'c or fiue curin g has not. been followed, excepting 
ill cases where continual fogs or hea vy moist atmosph eric conditions 
have exis ted. Curing pJ'oceeds f:ilowly in co ld dry weather. but drying 
tllkf's phlce; "'hile in wa rm moist wea.ther the changes in the leaf COD­
stituen ts 1httt arc necessary take place, and tobacco {'ul'es fast. 
rrhCl'lDOl1lc1(,J'S should be kept both with wet <mel dl'\~ bulbs to ascertain 
the 1t~lJ] rf' l'tlt lll'e flnel J'r iClti\'e moisture ill the ail', ';oth ill side ~1l1d ont­

'Sid {" the hlliiding. Tt has been found that the best tem pel'atures at 
whi cil 1h e leaf (' IU'f'S ill dry wcather ate when tht" im:iide tempel'ature 
i s OV('I' 70 degrees Fahren hei t. Hud the oU1 side tcmpenl tw'p is ]0 or 
12 degrees less i while a difference ()f 15 degrees F'ahl'enheit in wet 
wcather is beRt. Tobacco will ('UI'e well Ht iU1,v temperatw'c he tween 
70 and ]00 cleg l'N'S Fahl"eulwit, but, (1 S p"evious ly stated. it is saf er 
10 l'ure slightly on the slow side. ~rhilc the leaf is curing fairI." fHst 
Yt'l1tilation must be p"O\'icled to ca n ,)" off surplus Illoistm'e. cspeei,dly 
in wet weatJH:! l' , or when the outside ail' is sUl'r: harged with moisture, 

1"rhe relati\'e p f' I'ljell trlg{~ of moist1l1'e should be hct"'ecIl 50 and 60 
degree~. L1 VidOl']!] the (,' Jjmati t' conditions arE' DOt as cold as in 
many toba~~o countJ'ies, but the air is in SODle djstricts c]J'isl' . conse­
quently a l"1i ficial methods of supplying moisture may be found 
advisable, such as wateJ'ing an ea rthen floor. or covering with (1 few 
l1Whes of straw and applying w<lter, which as it evaporates increases 
the ~ltrnospheJ"j c (·outents. In dry cold weather the shed should be 
.kept closed, witb no current of air. or a very slight one, but the top 
ventiJators should be suffici entl~r open to take off the Dloisture evapo­
rating so that it will not settl e from the top on the tobacco, the idea 
being 1.0 keep the tobacco during" cold speU from dryillg out, while 

'110t curing. The life will remain at such a time dOl'mant. a.nd directly 
the l'ight degree of tempenttm'c-65 to 70 degrees Fahrenheit-.obtnins 
again curing will be recolllmenced. Cigar leaf during the pl'ocess 
should Dot be allowed to get so dry that th e leaf will break UpOD being 
handled, and should be so Ulanaged that at least onoe in every 24 bours 
it becomes soft until finished. this can be regulated by tbe currents 
of air odmitted through the ventilators. It wiU be realized that DO 

hard-and-fast rules can be laid down in this respect, as the treatment 
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\\ill vary according to weather coudiUons and the stage reached by 
the tobacco. In the earl." part of the Cllre the moisture is driven off 
fast if weather conditions are suitable. but ii cold and dry 
the shed should be kept closed to prevent 1tf:i loss fit too fast a ,"ate. 
It may take four " 'eeks only to cure n shed. and in some seasons 
twelve weeks. the latter period being more usually required unless' 
1l.rtificiai heat is applied. Only experience will tell the operator in 
(lhal'ge when the leaf is ready for its speeial purpose hefore bulkin~ 
dOKll for fe rmen tution . The colours should he fa ir·Jy even through­
ou t , t11e texture of the leaf thin. pliab le, and devoid of veget.able­
matter. wit]) not more than a 10 to 20 per cent. mOlsture content. 
l Je.1f for flller purposes and for bunch wrapper will generally require 
tl longer and more thorongh cnre than ('Qver wrapper l ea_f~ the natural 
tendency to thinness and ligbter hody in the latter having leS-1) organi l.~ 
matter to be disposed of. B(~re, again. the operator i.e; the sole judge 
as to when the cure has gone far enough for his purpos(' j Ule tendency 
amongst Victorian growers is. howcyer. to eure too fast and Dot quite 
enough. 

£'\s ~OOll as the leaf is cm:ed the sbed should be kept closed 8Dd 
dark ; if ligh t is freely admitted the ('olours are }illble to sutfer. Somf!o 
growers favour putting the leaf dOWD ill bulk at 01l ('{' aft(~ r curin g. 
I'c.l18ngjng later on, whiJe many _prefer leaving Ole tobacro hanging'" 
in tIle sh('d until r ead," for fermentation. 'f ohacco le<1f CHn be put 
down in bulk in cold wenth('1' with 20 pel' cent. of moisture, but is 
liahl r to f{, l'ment wheD warlll weather ensues. and should con sefl uently 
he "'n tc' heel . ilnd if heating it should be tn ruf-d. olherwise it might go 
so fa!' as to rot. and the season'!,: labour he lust. Th(' main matte rs to 
Iw ('('I L'cinlly wl;ltc l1(>(] ar(' :-

ht. To ' ~o (co lltrol the air ('.l1rL'Cllts so as not to (Ir." . ()r cut'e, too 
fast in the initial stages of treatment . 

2nd. To kf'f'p. ldw 1J (:, , (,l' possibJl'. the inside temperature 10 to 12-
degJ'p{,s F .dn'(,'nhcit ahov(' that of the outs:ide shadp h'Hlpel'a t.UJ'('. 

:1 I'd. To rlose til{' shed ",hen curing is fin ished. and, if Jllllch dnmp 
" '('ather follows Bud t he leaf is inclined tt) hecome mildewpd. open 
111£' ventilators on a dry day. or put slow fir es underneath sufficien t 
to drive off s llped1uous moisturc. 

rrbe cUI'in€! by the aid of stoves has b{'en I'ecently adopted in the 
CODnecticut Va lley and Florida. in _AJllCric3J in .regard to cigal' ICflf, 
and a useful pHmpl1l et written by W . W _ Ga rner. of tJle TTruteg States 
DepartnlelJt of A:;!lojcultUl·e, in which the follo\\-ing directions for 
cu ring ciga r leaf by artificial hent are b~'i'en:-

"[\·0 hrating system wilJ give ~ati8fuctol'Y I'esults in n, hllI'n or 
shed which is not reasonably .tightJ because the t e.mpera ture cannot be 
.raised sufficien tJ,Y without dJ'ying the tobn,cc.o too fllSt. On th e- otJler 
hand, a system of vent ilators wbidl cnn be opened 01' closed at will 
is l1 eces,r~a t'y for the reJl)oval of excessive moistUl'e in the shed in wet 
weather. If there is no ventilation the ail' soon becomes satnrated, 
and heat alone ",ill not drive it off. When artificial he .. t is used it 
is not desirahle jn filling the shed with tobacco to Je8ye open spaces 
from top to bottom, as these \\ill on}~' act as c]lannels for the escape of 
heat to the top, whil e to be effective it must be forced to pass through. 
the tobacco. 
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'fJw heabng system must hilve sufficient capacity; a little heat is 
f" cq uently wOl'se than Done: particnJarly in the control of pole s\\·eat. 
Expericn\'c lws shown that .1 satisfacto,'y system must be capable of 
Hlaintflining' i1 tempel'~ltuJ'e in the shed of from 15 to 20 degrees 
higher 111 311 that of the outside ail' ,\-hen moderate ventilation is used. 
It is only necessary j'O maintiiin this temperature when there is 
danger of pole swea.t i untler ol'dine-try conditions a. difference of 10 
to 12 degrees between insjdf' and outside air is sufficient. 'rhe heat 
JlJUS! be supplied from the bottom of the shed and be evenly distri· 
buted in order that, so far as possibl e. all the t.obacco may receive 
the 81une t,'eatment. 

Open fires of rlean burning wood Hnd charcoal can be used, but it 
is necessnr,v that spcc.:ial preca utions are taken in case of fire, and only 
clean bUl'uing wood is used, as very beavy smoke from fires is apt 
to injm'(.' 01(' tol)i-l('('(I, Chal'eoal is c}.l)enshre, and there can be no 
donbt that tIll' s1"OY(1 and flue t uring system is best, as temperatures 
can be betlel' con lroll{'d, and there is less danger of injury from 
ex('C'ssive smoke al](l fi re, 

Coke ,lIId ('n<.1.] are not suitable fuels, as they generate injurious 
fumC's. chiefly sulphur dioxide, which will damag(1 the tohaeco, 

~hould open firt!~ be used . it will be found neeessR_ry to have many 
smail fires in pJ'eference to a f ew larger ones, in order to distribute 
the heat more evenly , and apphances in the shapt' of deflect.or s in the 
shape of sheets of iron over the nr('s have good effec·t. 

'rlle use of 31'tificial beat can be resorted to at any time after the 
tobacco has been plflCl'd in the sbed, from the first day until n earing 
the end of f'hc cm'e, Many successful tobacco-growers pr'efer to 
have the toba.cco in the shed a \\'ccl;: before using fires, especially if 
good naturFll curing weather obtains, Others sa.y that as SOOD as the 
leaf is wilted firing should commence, Practically all the cigar t:n)CS 
.aI'C air cured. but jncticiotls mal1agement of artificial beat '\"ill result 
in 11 11101'e perfect pl'oduct, " 

The fermentation of cigar leaf and syst.em of making flu es and 
sl·oves will be dealt with, also a description of the types of sheds for 
cU J'ing cigar and pipe tobl'lccos, 
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ORCIlAllD Al\TD GARDE :-.' NOTES. 

E. E. I~e,~('()l t , F.R.H',R .. P1'inripa.1 , Nch(l()l of R orficlllfm·r . Bllniley. 

The Orchard. 

PLANTING. 

In prepat'ing land for planting QUi-and tbjs shou_ld be commenced 
right. away, so as to allow the soil to sweeten- it should llC' 8l1bsoiled, 
so as to prodllce good result..;;; in Hft(~ T' years. Snbsoiling will add to 
the age Hod vigour of tlle trees ; it wil l materially in(, rease the crop ; 
and it will considerably J e~sen the expense of fertiHzcl'5. Reference 
IUlS previously been mad e in these notes to the suCCess ntbtined from 
growing fruit t rees ill subsoiled land: but the £art tna~' be again 
pOinted out that many growers in Victoria to·dny Nre l'C(lping the 
bf'nefit of increased crop~ without artifi(,ial feedjng- where the soil 
was subsoiled before planting. Drainage is another most important 
fa ctor in snccessful fruit (o ulture j hut whiJe, perhaps: dJ'ainage may 
be delayed fOl' a few years. if the otller initial expen.c;,; e!=; are extensive. it 
mUst again be emphasized thllt proper subsoillng cann ot he carri ed 
out after the trees arc plantt·d. 

GREEl\ ~tA~-URES. 

The exceedingly hot dry months of J anuary and F ebruary will 
have had tile effect of t'onsider"ably weakenin g the soils, and reducing 
the humus content. It will be advisable wherever at all possible. to 
put ill a crop of green manure to suppl~r humlls. nitrogen. and other 
bencReial fM ctor. to the soil. This should be done as SOon as the 
fruit is off tht trees. and the rarlier the better. 

An 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 tbe cold weather, and t hey r equire to be ploughed in as 
SOon as the ground is dry enough in early spring. I t will th us be 
seen that it is neces.'iUry to get a good autumn growth, as dense as 
possible, and one whjch 'will we lJ cover the surface before winter. 

PESTS. 

No codlin moth affected o£' diseased fruit of any kind sbould be 
left on the ground after tbe crop has been gathered. 'rhese should 
a ll be destroyed by boiling. 

Rustriufected plum and peach leaves, as well 8S all ioliage of stone 
fruits that have been attacked by this and other fungus diseases. such 
as shot·hole, &c., should be burned . if possibl e. This will rrrinimize 
the possibility of future attacks. 'I'he same treatment should be 
given to foliage where either red spider or the bryobia mite have been 
in evidence. 
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NEW FRUlTS. 

'rIH' following descriptions of some of the ne\\ fruits may be useful 
t o gr'(H\·CT'S. The!'\e have been fruited ilt the Bll_rnley Gardcnf.;, and 
lwYl' ~dJ 1)1'0v('(1 yel'Y interesting varieties:-

l '('(lr.-Jlnl'!lllf' rif e .1Ja1'1?li(l,f.-This is a ,'el',\" hlI'ge and ShOlfY peal'. 
WI'II (·olouf'pd "'hell I'ipr. luscious and juicy. Jt wiU pJ'ohnbl~' J)I'O,7(, to 
be' OlH' of fhe iaJ'g-("st of pears, being 1I1J'gel' Hwn eilheJ' Benne Bose 
01' r,'edale ls ~t. GernHlin. But. bein g a dessert peal', this will 
pr'obahly be"l fHtnl objection. Tt ('DInes 1n about the middle of 
F{'lH'lWIT, and. being inclined to melliiDPsS. dol's not p"o!}]ise to br 
a good l,eercI-, 

AjJjiles .-1'h(' n Ollbloll.-This is r) fajJ'J.\~ ft<it llppl c of good r-;ize. 
wet t !-it ,·eaJ .ec1 . C'nloured wit b 1\'<1. sho\\in!! appa rent Cox's Orange 
Pippiu J)/_lJ'entage. FIE'sil \'(' I'Y firlU. cri sp, ,mel juiey; of first (: l;lS~ 
tlavolll'. ilnd solid f-Ies ll t'd right through h om skin to cor e, \yith \,('ry 
sfl1fdl (·(l1'e'. Tt Ir,i s 1lt'<:ome a \'(' 1',\' popnlHr iJppJe in SOllie piU·ts of 
England. 

Riral.~._\n applp approflching conical shape. ,\ith a heautiful 
b'"i2ht y('lIo\\' eo)o\Jr at base. and with rich red stl'e(lj,iness nea l' the 
crown." 'rhe flesh is y~Uo\V coloured. well fleshed to the. corp: cOre 
fail"/y open. The flesh is crisp, ond the fiCivOUl" g00d and mello\\·. 

C'orol/ntiOJl.-r\/l appJe of good size, green skill l well mottled with 
sCHrlet llHl.l'ki.ngs: fles h "ery fir'm , greenish l well filled to tbe core. 
'rhe thwour is vt'ry good-a good. juicy apple. 

CIW'I'{C.fi Ross.-A fine coloured well streaked apple, especialJy on 
the sUDny side j under skin a good yellow. The fruit is a good size, 
VCl'y jwc'y; tJJe flesh is yel1 ol-rish. crisp. and ;.) first class flavoul'. 

Ja,mcs G1"l·eu"e.-A \YeU coloured yellO\\'isIJ apple, skin \yell streal;;ed 
on the SfUlny side. A good fi1'm f:lesJ.. inclining to me£lline8s, of Tuil.d 
excel lent Bi:l\·Our. 

Vegetable Garden. 

All vacimt piots should be given H liberal sm"face ciressing of stable 
manUJ"t'. and then 'well and deepl~r dug. For winter growth, the 
beds should be elenlted somewhat abo\'c tbe ordinary summer level. 
')111at is, the path surface may be- on_ a lower level, the pl ot soil. being 
welt throwll up and boldJy ridged. This will give a certain amount 
<>f dt'ainage, and ",ill insUJ'e warmer and bettcr soi l j the vegetables 
sllould slIcceed Dlore in tlJis class I}f bed. than .in any other. 

'rhe vegetable garden and also t he seed beds should be kept free 
of any \\'eeds, and a good cultivation I<ept up all through. 

Seedlings of cabbage, cauliflower, lettuc(!, and celery may be trans· 
planted out ; and seeds of cabbage, cauliflower, lettuce, early peas, 
swede turnip, carrot, parsnip, and early onions may be SOWD . 

Flower Garden. 

On e of the effects oI the hot summer has been to considerably 
_ ... ..::1 .. .... _ 4-1, ... ~_ .... . ...... k _ I! ....... ,... .... ....... ri " ........ 1" ... + ......... "'h .... . ,ln .. 1" , .. 1. 1'\ ,:" +1. " '''''M~ 
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~llpp]~T WHS not copious. This should be I'€'med ied . as fAI' as possihle. 
hya good autumll cultivation . 1I1ul{'hjng, <tlld watel'ing. if' the "Bin does 
]lOt rome in suffic ient (j uauti t,v. 'fhe sta bJ(l llHmnt'l' mnlch shnuld 
Tlot ue stinted at til is season of the year. and garden plants 1$honld 
h{' gl,'cn (l~'e l':\' enconragement. This espe('lall~' l1pplie!'; to st1rh phmts 
find Rhl'uhs that will iw hlooming in autumn ~u'}(l winter. If thest" 
a 1'(' ~tr{'llgth{,1H'd hy food anel wnl{',' s lIppLies. good !!To\\'ths wiU J·eslllt. 
whit'/l nwam; ,1 ('opiot1s !-jnppJ~' of blooms. 

Dahlias (mel (')rrysanihf'm mns may he fed wilh liquid nHtnllt'e, or 
lllH ie/J ('cl \\-ith ~f<lhle or p(lllltl'~' manurr-the latter .is p)·('ff' l'flhlf'. 
111 <lily (:<lS('. tile freding: s110nld not be 100 strong nOl' too frccplcnt. 
.mel it sh(Hlld <I}\nIYS bf' \\ ithheld before' 1hf' ftow('l':o:. rome. If 1he 
rn;'nu rl ' is sn pplied in the form of mnlrhings. it will he \n·1I to 
o(,(.'lls iolla lly i'oJ"k OY(' I' OW ground so lhat Ih( '~ sojl does 1101 bt'('OIlJt' 

::.aliI' Th e ~mme im:irnctions lTIH," be taken fol' t ll(' a\ltumn g l'J)\\'infr 
of "oses. 

All c Jas~es of sp ring fto\yering bulhs ma," now be planted. In 
hul b pl(1]]ting 1he huills should not emne in ron V1 (' t " ' jlh BUY lllHIl\lI·e. 

Tlll' 1))8n [/)'0 should haye been some tjme pJ'eviotlsJy (lug ",ell jiJ imc] 
mixed with t he soil. and all h l'a 1 should -lulVe disappf'Hr{·d. I f much 
man nre is r equired it should be placed belo\\' til(> hulh. ~o that the 
roots mfty uJtimatcly pCfl r tl"llte t o it. Bulhs tllJ'in' in sa ndy soils, and 
where 1he soiJ is he;l\TY a li t tl e sllnd nwy be llddf'it with tldnmtage. 
13lllbs shou ld not be planted too dreply: the depth to plant is generally 
regulat ed h~' the size of t he bulb. Sll(:h bulbs CIS f1'C('siH::- lllfl j' be 
('ovl' red ,,"ith only an inc:h of soil. whil e large" blilbs 1111-1.)" he- sO Ill (' whflt 

deeper. 
All hal'ely annual , bienn ial. and Iwrenni ;.1i sr(>ds lIlfly now be 

planteci i r.mong t,bese are diantllus, candytuft~ sweet peas. I celand 
poppy, anelHone. r anullculus. stock, waJlilower, columbine. foxglO\'c, 
phlox, prnstemon. pamw. galJardiaJ &c. 

" 'herever aphis and red spider Otl'LIT the plants should be spl'ayed 
\\;th bellzole f'm nlsion . niCOline, " P estend." ' I ~oapel'ine, 11 01' some 
other prevtnUltive, in order to protect th<.' coming flowers. Mildew 
~lttll eks on the rose should also be warded otT: by the use of sulphnl'. 
1'11(· sulphm' IIUlY e ither be dustr d on the plant. or it may be scattered 
on t.hp ground Bronnd and under the plant. 

]\·131'(,'h is the month when the show'y and nne summer annnals a1'C 
at thei l' hest. The asters and zinnias should be very fine; and these. 
combined with sa1 r)iglossis, miuiatul'c anDual and herba ceous SUll­

flo wers, phlox. and many ot.bpr popular hard~T ~m_Dunls, are all now 
at their best. These will require J-l fflir fJUllDtjty of water and Ulmlure 
lIJulching ; and the plants wiJJ be considerably helped if the blooms 
tll(.1.t ha ve passed the-iT prime are kept cut off, 

) 'rarch is one of t he best months for the trans pla nting o.f evergreen 
p lants of aU c:Jasses. trees! Shl11bs, and palms. The roots of the trans­
planted plants should be disturbed as uttl e as possible, while the roots 
of those transplanted f rom pots should be \\'(' 11 un coil ed and set Qut 
before planting. . 

The soil is n ow warm. and the roots wiU quickly tajie hold and 
grow. They are thus established for the win ter, and will give little 
01' no troubl e in th~ subsequent summer heat and dryuess. 
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Perishable and Frozen Produce. 

F.AI)(I r t.H trom ~tnte Delh'eries trom 

1)t'8Criptloll of Prod uce. 

SI. I:!.l2.. ::n. I:!. II. 31. 12.12. 8Ll 2.IL 

IOvenlelL). I Govemment Cool StOI e9. 

QUa.rte. r end ed QU&rtI'. r elided Quarter' elided I Quarter ended 

--------1----- ---- ----
BULter . 
Milk {driecl) 
Milk (cond. ) . 
L:hoose 
Bacoll 
Poultry 
F.~g8... . . . 
Mutton and Lamb 
Beef ... 
Vea.l .. 
Pork... ... 
Rabbits and Barell 
Sundriell 

lbs. I R,064,5S4 2.1,450,852 18,3';9.256 24,917,984 

I])s. 

hea.d 
dozen 

carcasell 
quarters 
carca.sell 

pain 
IbB. 

~:~~ k~g I .. . 51) 1 ... iiI 
22,3:?!1 15,480 :'1()0 500 
11,520 62,500 
:i,605 6,510 

694,4,1 2 
7,099 

91:. 

57,204 
29'7"4 1 127 

91 
,?llO 

9,793 
65,t)45 

~:i5!) 
5(H) 

66,454 

79 
858, 

lI,76:f 
5'2,isSIl 

Fruit, Plants, Bulbs, Grain, &c_ 
I mports and Exports inspected for Quarter erdiug 3ht j)ecemUcr, 1912. 

J)Ci!C.ri l'l.io ll of t ----1 Iml~'''' I E'PO'~' 
J'r()d\l(~. Inter. 

1)(,,.;t·dI'LiOIl of 
I'r()c lu ~e. 

Exports. 
-C----

~'~~!: OI'erseR. I Oversea 

Imporie. 

Sl.D.le. O,'erllea. O"e~1I 

------ -- _- .-- , ------__ --_ 1_-1----_,----

!pplea . 9,205 30 Ll>t{uatlJ .. 
"_pri cot.s .. ". 3..12 Logs 
~a.lla8, bunches .. 5fl,141 I 49,617 I MuiY,e 
lM.n&uJ\l!, CIl8CS 7,542 ;n , l~ I 0) Mang0t'8_ 

~~~e: '" 26,8~ :j!i2 i,6~2 ~:r;~:8 ... 

30~ 
95 

261j 
184 
Hi5 
219 

~ulb8 246 1 Nutmeg8 
:herries... 4, 11 9 ~ uta 2:l(j 
:hillies ." 10 I 40 Oata 10,30i 

~:n~~1l8 56 \ 2.?~ _ I g~~o!:auUs 698 
)lfi'ee bea.UB 809 Ora.nges ... IO,26U 
'opra I ,:I:-r; ~ Pa.ssion Fruit J,418 

~,657 1 
13,94.5 1 

:J96 
2,655 

26,0-12 1 

I,Jl9s 1 
1,4\).; I 

5< 

641 

'ucumber8 7,;44 85 Paw Pa.W!! 22 J6 1 
)a.t-es 2-2,472 - Pea.ches . -I 3 10 
'tga 553 - 1 Peas, dried 337 15 205 
'mit- I Pepper 249 

Cl:l nn ed 1,392 Pineapples 11,621 I 78 392 
Dried 2,210 :l,735 Plants . 126 3:l--l 79 
Mixed 49 - I'lums ... I <80 

looseberr ics 614 - I Pota.toea 1,002 10,386 400 

~~;en Ginger ~~~ = ~8 : :: 4 ,~~~ ~:i~ I 45 

~,!:, Sa~'~e8, &c. 631 1,051 ~~!:toes 2,93 1 I 5~ I '10 

;:~~d8 . ] ,627 31!~ ~ vvwe::,~bl~ ! ~:Zt_5.1 :l4~1 I = 
JD&ee tlu..> -I .mT80"·'·~ -, 

~ I 16~,680 I 194 ,200 2I.9Ii 
rotAl DumbeTof packagefl ~ for quarter ending 3lst December,1912 _ 380,791. 

K M EEKING. StniO't' Fruit I nB'J)ectoY. 
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S'l'A TIS'J'ICS. 
Rainfall in Victoria.-Last Quarter, 1912. 

T 'SLK. 8h~willg avera.ge amo~n t ~f rainf .. 11 in es.ch of t.lte 26 Ba.aiu8 or Regiolu cou ­
atlt.utl~Dg Lhe State of Vlctona. for each month a.nd the {lua.rLel' , with Lha corre­
spoudmg monthly lI.ud quart.erly avera.gcs for ea.ch Ba.ain, deduct:d from allM'lI,.ilable 
records to chLe. 

Oa.!inor Dist ric t.. 

Glenelg and \raUDOll Rivers 
Fitzroy, Eumerel1:l, and Mcrri 

Rj\'ers 
Bopkins River aud Mount 

Emu (Jreek 
Mount Elephant. and Lake 

Cor&ngamite 
Cape Otway Forest. ... 
Moorabool and 13&rwon Riven 
Werribec aDd Sa.ltwater Rivers 
Ya.rra River and Dandenong 

<":reek 
Koo-wee-rup Swamp 
South Gippsland .. ' 
Latrobe and Thomson Rivers 
Me.ca.lliater and A \'on Rivera I 
Mitchell Rh'er ... . .. 
Tambo a.~d NicholBOIl H.h'er& 
·Snowy River ." ... 
Murray River ... . .. 
\6nu. ~J'(t,\110 1ru~ 'K',lfWa "i\'n1:"ra 
Ovens Rh'er 
Goulburn Kiver 

t:cfoa:~i~~;er . .. 
Avon and Richardson Rivers 
AVHca River . 

160 

158 

2!U 
1'0 
5' 

214 

245 

239 

338 
2.2 
:.'.:H 
3:!3 

247 

27.;j 

J83 

183 

230 
188 
IS. 
262 

2:)2 1 169 

Cw Hi9 

G39 

653 

883 
ti65 
5i4 

1,007 

597 

591 

8001 
626 
648 
922 

199 :J37 :l6!J 244 -1O I 281 96:1 862 
23<i 376 2.18 ~7 292 3~) 765 962 
2Jj 359 371 256 :.'.6:$ ill 9 89 1 934 
121 227 :J2) 184 IS7 26» 621) '680 
191 273 :105 191'J 248 2:;0 744 721 
181 289 279 17~ ::Ii«) ~82 790 749 
J 69 346 323 204 2.12 282 724 832 
82 175 "'-10 J 34 272 145 764, 454 

....'d~ ?f!l. ~~ %1. "''11. '1. ... "\ l,~% @,'lQ. 
172 324 626 2'l8 :l:-I:1 235 1,231 787 

85 234 "'-50 Ji3 272 Ij'j 807 :i84 
50 200 251 160 255 176 556 5~6 
3S 164 197 1:~5 234 124 l69 423 
+I 140 lag 116 190 93 ili3 349 
:$3 146 lSI )2;{ 232 11 3 446 382 
GO 192 216 151 196 I 128 472 471 Euterll Wimmera ... 

lVesteru 'Vimmer& ." 
Mallee District 

The whole St.ate 

.. , .~5 189 J6i 133 ~99 94 451 4-16 
'" 32 116 150 92 163 S:~ :«5 291 

11'"i41-m m w. 246 174 637 566 
tOO pomh "" 1 mcb. 

H. A. HUNT, 
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REMINDERS FOR RPRIl!. 
LIVE STOCK . 

1I 0RSE$.-Tbose stabl("(l should h(' fed liberalJy Food of J1 1II0rc stimuJatiug­
Ilat,ll rli ('an DOW he gi\"cu 1,0 get them well O\'or the I/cbangillg coat.I I sensOIl. 
'r hos£' do ing fnst or bea,·.'" wo rk should be clipped: if not u-holly . then trace 
high. TlJe ]CgH sh(luld 11(11. ))(' clipped. Thoso not rugged on toming into t he 
;,;t.ub!e lJt night ~w('atillg fre('l~' sh(Juld be wi]wd down und in ha lf·un -hour's 
tillll' Tuggt'd or l"o\'crcd with bags until t he C01~t is dry. \\'cuIlCll foals should 
h/1n' u liltl(- crushed oats da i ly, if u\·ailablc. 

GA1'1'I-,~:.-As the nights hecome t'oldl'r t.he dair,Y C"WB should be rugged. 'rue 
rugs ",Iwnld be reuHly('(1 ill dny-time Wh('ll till' shade temperatu re reachc!ot 
IiO deg ree.!!. jf nt'W gwss is p lentiful. giYC :l ration of ha~' ur straw) wbole or 
chafIN!. 1(, COIIIlI.('I'lll'l the purging t'fTel'is of young grl1!1s, COW8 may now be 
spaJed, 

PIGS,-Sows lIot a lready !<i'r\'C'd should b(' Pllt to the boar, Supply lIll piglol 
wit h pJellt,\' of b('ddiug, and SC'C' That stie!o :11'(.' warlll and wull '-cntilated, Supply 
sows lib..:rully with graill, Castmte y(lung bOIU's, 

allilti~:;~~~';-t~'I~~:t CI:_:I:~~~\I~~Ill~~8 sa::n bl:!Il~r~~~)~d~or b~l~~~I:~~:1 t::~I~IS, l;~~:;!f~:'h::'C: 
fl'w days old; deft'r rIJ iling them until the eWt' lambs arC' read,", After first 
rain (wh('n <l ust is ~ e!tled) clea r wool f rom the e~'es of young merino sb eep ; 
wlli!!,t yardl,(1 put weak W('U1H'rS ill hospital paddock, and all,\' unprofitabl e 
wooll('d sh('('p ill fattening paddock, 

PO ('J,1'Ry,-Du nllt f't'ed 1l111('h grain this mOllth-soft food aids 1l1llUJtj add a 
ICl}!o'pl)!lllfid of linse('c] to {'H('h hird'~ ration OD('(> daily, TIle morc e xereisc thf> 
1II'1lS ~I't 111(' Iwtter till' ." moult. Rcmo\'c all male birds from pens, Add 
'?t)uglm; tllixture 1"(1 drinking wlltt'I', Ke('j' a sharp look·out for rhiciH!D pux , 
"'or\\':11'(] I'nllt"ts ~Iltlnld ne,\\' bE' in tbf'iI' winter qmtrr{>rs, ",.--jtb plenty of 
8trafl'hing littl'l', and fed libNally-iu(,luding roti oll IIf anima.l fool1. Grit, 
1011(>11, swd dlart'onl sllOuld always be :lsailable, 

CUL TIVATION. 
"' ,\ l:~,-U ig- i ,(1tll 101 'S liS IIH'Y llwtUI'l', ('lIrt out and !lp1'(,lld l'Itllhle 111IlnuJ'(', 

l'r~p;\l't' and pl(lugh lanel for llIain ('{'\,('al ('1'0]18, SO\\' Chl'U "Modlipr 8('('(1 ill 
hNls fill' tl':lllspliluling, Row th£' foll(lwing- IIlixture I' ('J' <tcrr for g-r('('l11 fCI,(j 

duriu g tIll' Willl,!' I' llHmlhs fl)r tll(' dairy benl:-l ,:! husll('l ~ , ~('w ?'calantl BI:H:.k 
Oats; ':! h'lSIIC'I, (' ,1]1(' BarIC'.\': I:! bush('I, Ti('k Beans; I:! 111l'eihel, V('t(.' hC!s, 8l)w 
niant UrUlllhead ~ 'aiJhng(> fil l" Ll'HIl!o.]Jlal1tillg (l lh, !lufliei('llt for 1 litre, ill rows 
:{ ft'N :ll'H n ); prodtlhl lli(' soil is ill good friable (!o lltlitiOIl, plants from s(>cd 
SOW\I la~t HIt'lith sho u ld I, i_' plunted out. Sow wll{'al lind oats according to 
lo('aliIY: al~o r:q,(' fur "'IUlL'l" rl'ccl or grp('ll maulll'ing, Prf'l'lll't· dean sc{'d-\)Nl 
f(lr lu('c nl(': and sow fI lIn!!'r Ri\'('r, Arabian, Tnrk(,foll1ln, or PrrllYiaT) Mced, fr(\(' 
fro111 lloddi_'!', i ll drills 7 illl'lil'S IIpan- ;\11(1 ttl. tlH' mtr (If 10 Ibs. of seed per 
aere, tinw JI(>rl11an('llt I'llstul'es wilh l!'n"tsst_'!:1 alld <:lC1\ '(' I'~, 

f)nclI_Alw,-J.'l'l'pare land for planting: plough d£'(']'I." lllld sub-soiL Plunt 
Jegnmcs rill' gr(,l'll 1lll\lltlrf', Plant out l;lt.r:twlwrrics, C li.':tn up Coulin Moth 
frn"_' II'{,Cs. 1I S SW,1l lltl all fruit is gathered, 

FLOWER GAIWE1\',-Pfant out eH' I·gre·{·u flhrubs, tr('es, and Au"jralill_fl pl a nts, 
<li\'isir'l1~ oj' ill'rbncC'ol.Is plants, sflc(iliJlgS, l/l~'i'rs. and rooh·(1 ('otting!!, F eed 
thryslltltllcmllTIIs with li()lIid manure weekly 1ll1til flowers begin t.o open, 
Pr<'l'ltrf' lund for future I'l:tmillgs of r()!;C's ;in(\ ~ll r\lbs, 

\ 'E(1ET}, BLE (~AHI)Ex.-}>lallt out, s(,I'dlitlWl fro m the se('(l beds, Dig!tll 
\';l(';tUr s paces roughl,", Sow oniOllS for early ('rop; also IW;tS !ulCl b l'olul beaus, 
Clean out aSl)ar:1b'1.1!o1 bens wherl' \'c r the sel'ds (lrc ripcl1 ing, 

VI N'E \'AR.D .-('Cln~idcratioll must be giv('n to manuri ng: earl.\' application is 
Htr(lngly nrj!ed, Peo!;. &t .. for g reen manuring shou ld JJe sow-n ns soon as 
IKl!:lsible, 

CcUa'rs,-('leanlinc:;;s is emphatically Ilrged, Cal'eflllly remoye :til 
fermel1tuhle t'eftls('-skjns. lecs. skJllllJlings, &c. Such odds and ends favour 
JIlultipHeatiotl of villegar tJ-i'e8 (DrQ.<()/Jlfila {Iwebriil) , .If pl.'csc n t. destroy thesc 
with f.oTmalin or in~ettit'ide. powders A little bjslI iphite or suJp.hll t'oll s acid:. 
i n washing ,water is recommended j Rlso free use of lime on 600'1"8, &~. 
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