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THE CITRUS GROVE, ITS LOCATION AND 
CULTIVATION. 

By P. H. Rolb, M. S. 
Direct-Or of fi'lorida Agricultural Ezpcrimtnt BtotiOfl- and 

State S11pcrinttndcnt of Farmcrll' Jn,tituttl, Uni
TJtrlity of Flortda, Oain.uville. 

CITRUS CULTURE. 

CUOOIIING ,1, L OCATION. 

The character of li'loridasoil1 la variable toa conalder 
able e:rtent. E,-en in the eamc vicinity ,·arion1 kinds ur 
110i111 mas occur. Theiic ,·ary from a cla,r to loamy, Mody, 
and ma.rly .soils. Some of them, oJso, nre muck 1oll1. 

Olay Soil is one of t he bcllt fo r citru&-growing wbcn · it 
is found In a "''arm region. Les!! fer liliEer ls required 
and the tree3 aNJ productive, bearing 110 unusually fin e 
quality of fruit if the soil ii 1>ropedy haudled. 

Loaming Boil.-TltlN is the character of t be soil tha t is 
JU(ljjt largely employl'<I for cilnu1-growing and 11dth 1:61 
re,mlts. 1-:11ewhere thi1soi!mightbereferredto11Bso.ndy 
!Ollm. It contains a coll!liderableadmii:tureofclay and 
organic matter, wltll a large body of und. 

Sandy Si>il, or anndy land 11~ it Is often called, h1 uaunlly 
free from a perceptible admixture of either vegetali le 
matter or clo..y. For the mo•t part it tends to be lucking 
in water and fcrtlll1..er-bolding JM)wer. When it 18 almOl!t 
pure sandltappeaJ'flwhite, and lsusua\lycnn"ltleN?de.n 
unfavorable 110il. 

Jforly&liftoccurlnsome i,ectiollJI. ,U tcracoruiider
nble amount of b.nmW! h113 been worked into . tbe "til'C 



m11.rl, they make good soils for citrus trees. lo their 
or!ginnl state, the marly •oil!! arc apt to produce nn in
dlft'erent growth in the young trcea, uaua!ly causing them 
to ,u/Icr moll! or leaa from dieback, scale lnseet11, and 
othcrsuchdlM>rdcra. Thiacondltion,howc"er.1)1188e80tr 
u tl1e wil becomel more thoroughly tilled and bu more 
T~table mattcrincorponi.tedinil. 

Jfuck Soiu nre not the ideal soilfi upon which to plant 
eltru11trees, 11ince thcynreinclined tobel!Our, to produce 
an exuberant growth, nnd for n numlJer nf yea r.Ii to give 
rough and im11erfo<:I fruit. After muck landB have been 
cultivated for a number of years and brought Into a 
thoroughstatcoftllth,they11roduceexcellenteropllof 
cltrua fruits, un]egs the rnucke remain rav.· In form 11nd 
containaconaldernblcamountof humicacid. 

Tm::: N.t.TUR,\I, OIIOWTH All AN lNOU. 

Ramm0<:k.-It !Ji In our native hammocks that the wild 
citrus groves occur. In AArnc rei:-ion~ thousand& of !TI)($ 

have been trnnsplnntcd from these old native grovl'I! to 
hii:herlanda. Inothcrplncea thehammockawerecleaned 
up,lea1' ingtl11,• orunge~lings11tnnding,tobehodded 
o"fer to the better varlellt'II- These wild tree, were alwaya 
found to be the 1J011r ornnge. At the pre.ent time the 
hammO<'k lands are rc>gnrded 11.s the ideal one11 for cltr1111 
culture. The grcnt Cllflt DCCCflijary to clear these upthor• 
oughly ha11 in m1111y tnees deterred people from mnking 
use of them. 

Rolling Pine.- Thc higher pine Ja11d11, more or ICWJ roll 
lng, upon v.·hicb long leaf pine treei:, are growlng.,:ITI' UII 
IIODle or the bel!t dtroll lands v.-e have In the Stale. 1'heee 
lnnd11areeaally clenred,an(l quickly brought lnlo aervlee 
for 11CHing out to cltrna tree,i.. They are usually Mufti.. 
dent!y drained naturally to permit the cit.rus grovee to 
gro,, off' promptly an,l JJroduce a lot of fruit. They 
nre ]ells desinl.ble limn the hammoek~. on ne<:onnt of l"1!'-



quiring a larger amount or fertililer to bring tbe ln:!1.!1:1 
into bearing. Afte r years of cropping, bo••uer, the,y will 
~uire llt tte or no more fertiliwr I.ban tbe 11.dj11.c:e11t 
hammocks. 

Cabbage /'almcito l10 111111ock.-The,je baw moek11 d iffer 
fl'orn the hnmmoek11 proper in jhat tl,ey 111·0 usually more 
or ICIIII 001·ere<l with wa ter for u pnrt or the yea r. The 
cabbage pa lm1Jt!o is tbe pl'edo111iuatlng ll'<!e. Whe1-cver 
11,e Jund ls high enout,-h abo1·e the :l(Jjaeent wuter. t hese 
landsm.:1ybedrninednudhroughl intoltlln·icefordtru1< 
culture. Whl•D properl_l' ba ndied, they muke 11mong om· 
be8tellrusµ-ro1·es. 

Sllcll llammock.-Th- difl'e r from the other fon ns or 
h:tmmoe:I. In that the w il i@ rom1-1, to a gre;iter or lesii: 
degree, or 11,hell. The treei wmully grow olT 1,rom1,tly 
nnd mnkea good &ho,dng, but ~oouer or Inter nre apt to 
be nffeeted @e,·erely with d ieb:,ek; and while in many 
ea.t>e, most excdlent fruit is rnised 011 ~hell hammocb 
1hey n.'<.1 ul reas~cialan(l careful t reatment. This chnr-
11e te r o f lu utl m~y ~afo ly be used b,1· thOlle 11·110 ni-c e:qier t 
i11hnudlingcitruatl"OOI!. 

Dr uine(I: Lund,.- r.ake beds and o1her J11 ud11,, somet imes 
enl!ed ,ir1;1irie,that11rebigh enough to permit of thorougl, 
tlrninage, hii ,·e been 1111ed lo u eunll.iderllble eii:tent for 
planting t o cltrul!. In these lands II h, purely n question 
1\8 to ••hether they are solHcienlly hlgl1 to permit of thor• 
ougl• drainage during the ro in_l' IHlrtion of the yen r. 

Pine /,Qnd, W it/I. Oak Undergro,ct~- Some of the pine 
land, freo'1uently called !ICCOnd-g11ule 111 ne land, espeeinlly 
that which ha~ 11 oom;idcl":lble u,nder,::rowth of l!Crnb oak~, 
mus t be looked 1111011 with Rome Buspieion. Where clay i~ 
foundwlthlntwo orlbree lce tfromthcsnt!aee, tblaehar, 
nctcr of soll can beeaa.ilyemployed !or locating II d trua 
gn>ve, hu t where the ~and ill very deep It will be prefe r
able to chOOfle a location ell!ewhere. 

F'lahoooda.-This character of land la usually level nnd 
more or JetM co,•erecl with wate r duriog t h& rainy aea.,,on. 



All a rule, a hardpan occurs from a few incl.Les to n few 
feetbelowthe11urface. This prevents rapid and thorough 
drainage. Saw palmettoe11areu11uallynbsentorscaltered 
-On this character of land. The Jlredominating under
growth ls gallberry. Dy lmrdpan, we should undentand 
a moNJ or lelll! impervious stratum oceurlng In the soil 
at a depth ora few inches or a few feet. Itohstrueti, the 
JmHage of water downward, and also obstn:Jcts ·t he down
ward progress of the roots, causing the wil to beeome 
water-logged during tb(l rainy period, and probably very 
dry during a pcrloU of drought. This hardpan may be 
made up of various matters, either enlcareom1, siliceo\ll'I 
or fcri-uginous. The cementing material usually breaks 
np an cl lets fhesanil fall u1mrl wlien expos.id to the nir. 
lftl.Lehardpanisofn ferruginousnnture, it ls more or 
less poisonous to citrus tre~s. Various methods have boon 
adopted for ])ringing in to cnHivation Janel that has n 
hardpan under it. Sometime11 this har,lpan ha11 been 
broken through by means of plowing. In sucli cnses 11.te 
hurdplln was near the surface and in a thin layer. Tu 
othercasei;,thesurfacesoilha.sbeenmoundedupsoasto 
put the trees on ridges. la a fewcM«ithe hflrdpan hn8 
b(>en broken by discharging ,lynamite under the trees. 
Iron salts as they normally occur in the IIOi\ have a 
yellowship or reddish color. Whei:e these colors occur, 
the darker colored iron hardpans al'<! not ltkely to be 
present, CODl!<lguenlly it is sometlmea concluded that a 
reddi~h or yel low Mil indicates one especially favorable 
for agricultural purprn,es. These tlatwoods lands, when 
thoroughly and deeply drained and the· hnrdpans broken, 
make n fair place for producing cltrns fruit. 

Spruce-Pine Lo:nd~The spruce-pine land, as well as 
the scrub-oak land, should not be employed for <litrus• 
growing at the pre!!ent time. Splernfol citrns orchards 
occur on lands of this kind, Uut they ha\·e been brought 
ontbye:rpertsnndstthecostofmuchmorethanv.·ould 
have been n~ry on lantls better ndnpted for citrus-



a:ro•lng. In addition tD thl.e, these Jand11 produce tl'ee'J! 
thnt arc 11t1bject to ma.uy d!Aordel"II. 

SITE DF Tllll GKO\'J':. 

!111mediately upon deciding that one wMie11 lo 1,lant a 
grovc,l1e,hou!dseledthebe3tr,ltclhntcaubeproduced. 
A great many que!llion11 ari11e in determining where a 
grove shall be loented. A. few of these ure dillCuSl!ed 
below. 

Diltaooe Prom TraMportation Liffll- The ultimate 
object befog thc11elling of fru it at a remunerative figure, 
it becomeg neeesgary to locate a gro,e with.lo a rellllOnable 
dlatanceof 110me line ofrailro1ul or water tranr.portatlon. 
The dl"ance whieh it "'Ill be profitable to transport fruit 
by wugon wlll depend largely upon tbe condition ot the 

="'· 
AnoUie~ determining factor in tile matter is t.hc coat 

or the land. A grorn of modorntc,l!Jicd trees, heRvily 
loRded, 11houhl produce a thou.san(l bo:r;c, of ol'llngea to 
the acre. Allo,ving fifty boxes to u load, tliia wonM r e• 
q11 irct"·cntytriJl!ltotbctranaportationalatiou. lf11 
grove werclocntl'd three mile1111w11y from the station, It 
would prulmbl7 11,kc one llllln 'A0lth a two-ho~ team 11i:r 
day11 to haul thlll fruit. It locnted one-hair tha t di! tance, 
it would require only thrt1:!orfourday11- Allowing about 
$1 uduyforthis"·ork,the hauling ofthefmltfromthe 
more distant grove would incrca.&C the C06t about '8 per 
acre, which amount must. be charged u an uonual tax. 
from thi! the Intending purchaaer can readlly culculate 
how m11ch morebecannfford to 1111y proportio11alely for 
land In clo!e proximity to the 1'111\roa(I station. 

/•'ro,t Prolcction..-There arc no pnrll! of Florida that 
are entirt ly frt1:! from occulonal fl'Ollt~, and iD ~ome par~ 
of the State freetlr,.g weather m11y be expected lo occur 
during every winter. There are II fc1',· Isolated plaeee, 



however, that are so fa,·ombly located that frec:Mng 
weather isofmreoccurre11ce. 

Under ordinary c ir-eomgt11nces, a drop in tc111J>e rulnre 
to28degreeiiudacontinnationofthlsfor 11eVeralhonn1 
1dllnot f~cltrusfruit. Ir,however,thedropgoes 
IOl'l'er, 11ay to about 20 or 26 degreea, i;erions damage I,; 
npttol'Ulult,espccially ifit Is long continued. A dro11in 
temperature to 24 degrees iB not likely to provei;eriolll'IIJ 
\Ulmaging to trec11 unlel!l!I It i11 of continued durat ion. 
Treeii in a thoronghly dormant condition will pa1111 tbroogh 
1. temperature of 18 dcgl'(lf.9 wil hont the lOllli or much 
wood, but, as nrulc, n considernblenmount or foliHge is 
l~t llt that temperature. 'fhl11, how<wer, vnrlce wlU1 
f.ll(Tcront vnrlctl efl nnf.1 with the conditions of the tree 
and the dur:, t ion of the cold. ~;ven lf it ilOCII go 10 t~
lng, a suddtn 1lro1, in the temperature and a continua tion 
of itforanumber ofdaygproV(?8rnthcrdis:adr11nt ageou,; 
lo the health of the dtruB grove. It is, therefore, very 
des irable to b1ne some fonn of protection ngnhu.t cold. 

Wt1tcr J>rotcctlon.--Wnter protection pro,·Cfl to be one 
otthebest,heltersagninat occat1lonal colddny• In winter. 
ltl1n11becnfonndlhntreglon• loeatedi nlargebodleaor 
watcr,orwlthauorthe1'11,CMtcrn andweatern protection 
or water, are much leu 1mbject to droJ)!I in temperntnre 
than thooc that are ei:poeed. Quile a nnmber of r.uch 
placea may be found ae tar north ft.8 29 degrees 46 mlnutoo 
of latitude. Even noMb of thlB rec[on l!Ome 11.ne grove11 
oceur that hare been protected by artilldal mean .. Far• 
ther south,.taboutthe28thparallelotlatitudc,annn1• 
berof lot'atiODII hue been foundwherel\·aterhu pNl-
tectedthetreee,andinoomeeaia.e11eventhe frnlt,agalnl'1 
1,lm m011t severeco!tl that we have hnd. 

Hammock J>rol~-ction.-Quite n number o( citrus g row• 
Cl'II in the State hue fonnd that hammock protection i~ 
quite u fee.tlble u water protection. By locating in n 
la rge hammock and teeming the lnm>nnding lands, eitrnK 
grol\'Cl"II ha,·e ent Mn'lall trae!B In the hammock .-aryin,:: 



from th·e to ten a\!tee In extent n11d ylanted theee In cltru~ 
tret:'lf, le:1,·iug tl1(.'l!e 1uua ll sro,·ea en tirely 1urronnded by 
han1wock tr-. 'f o make auch a 11!110 practicable, ii fg 
11ecce1111. ry to own lhe 11urro11mling hammock; otherwise, 
one11·ouldha\'"e nocon1rol overthe hammock tre0i!I which 
hewi11he11 touse1111protectlonug11lll8t cold. 

Sm.:lll'CII F BOM S.u W!NDll. 

A.round thc.:011111 of f,'J,.wida the blenk gea 11,• iudg a rc 
d.awoging to cit rus l l'OCII 11 ml eitruB fn 1il 11. The direet 
inHueneeofthescn b reeie& i111oenuse thentm1111phcreand 
aoi l to beeome dry. TL!g 11tnn11 the grove and in 110me 
eru.ai mukea It . 11bl!olutely impm111ible for the treet1 Lo 
11t tllln u 11i1.e thnt wHI enable them to bcnr a prontaMe 
crop. In sornecnstt,wheregro,·a bn,·ebeen planted In 
11u~h expoise.-1 pince", It bus be(ome nccesaary to erect an 
urtlncial windbr('llk . 'fhl& being l)llllt ten or twelve feet 
high, nfford s the fif"l!I row protection against the ije9.• 

bree~e,i . Each row 1hen @uccellll lnily forms- n p roteeiion 
ror t ho11llt\!Cetllng l'OW. 

In addition to thedh-cct ln tloe1H.-e of the IICll 11·inds, we 
al,oha\·etheimllredeffoctin c1111singthe fniittobccome 
torn,scrntched, bruised, or nthcrwleemutilated, and unnt 
for market purl)Ol!CS. 1'he fol!age, nod eepednlly the 
rnpidly gro11· ing young 11hoot11, are likely to be l!Crfouely 
dnmngcd by LDC<lhnnlenl Injury from the sea wlnd.6. Where 
lt becomes desl rable loph1111 a c rove11·1tl1ln theinftoenC(: 
of tlieseawlnUa, lt la ,·eryimpo rtnnt thatnstripofham 
111ock,houhl IK' left asn wind 11rotec! iou . lfthis isnot 
:wailnble,n protectlngrow of t~ahonldbcplanted. 
The nntlve hay tree resi,t11 Ilic influence of the llll!I winds 
11·cll. bnl 11roLo.blyn mnd1 111"11err~ for lheJmrpoileiB 
t liecamybor. 

1'1111:l'AIIINO TIii! l iA.NO. 

Clearing t~ Fk/.d.- Jn preparl~r; tor a Citl"1J6" orchard, 
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it ii Important that a ll native trees, 11tumps , and other 
materhtl 11hould be removed from the 10!1. A fe111 cab
bage palmett~ mfly be left for nurse trees for aome time, 
but there should not 00 a large number, 1.-e.rtainly not 
more thB.II one hundred to one hundred and fifty to the 
acre, 11.nd, of course, all of those occuriug in U,e ro••• 
where trel.9 ahould atantl ought to be remo,·cd. Liveoak.II 
and Cllpedally pine• D.NI found to be VCl"J' lnjor ioia to the 
growth ofcitrm:1 t tce11. 

lli11notlmpoa11lblcforapersontomakeagoodgrove 
ln a 11.cid that 111 lull of stumJIII and <lebrts. 'rhe chanee11, 
hov.·en!r, are much agu!nat his making a Buccea. He 
would be theexccpUon to the rule llhedld so. 

Bnokittg and l'lowing.- /t.fter the field bu been tlmr
onghlr grnbbed nod freed fromalloti.:tructlon, ioaight, 
the11v:timportant11tc11 "i• to 11iolll" the land thoroughly. 
l)urlng thisoper&liou :t large amount of root, and under
ground trnsh will he turned np. Thie should be removed 
aud burned. \\'l-e<l ,,grnS11 andstnffthntwl1I decay mp• 
idly ean be left on the grounU and be \.)lowed under to 
good ad,·antage. It la lmJ)()riant to have a large plow 
aml ,umeient hol1!C power to do lhe work iboroughly. A 
rourteen or aixteen-lncb p!Ov.\ or, better atill. a tbi rty
ioch diBC plow, will be round ulleful. 

l'recioiu Croppi119.-Mo"t people "'·ho are lnte11ding t o 
put out a eltrus-grore become impatient tor a crop, and, 
conseCJncntly,are too muchina hurryto JJlant trtt8, The 
~evere change that haa taken place on the land by the 
removal of the roreal u11d the horning of the atumJ):'I hM 
set np a di,turhance In the eon. The land, therefore, ia 
in m011tca.!Mlll un6t toreccil'eanytbingbut the moat 
vigoroorr plantr,. If the field i'I !)rep.ired in Lime to be 
planted to a crop of ,egctable11, thia la hii;hly ndvigable. 
Theee ,egetnbles wi!l be h.•• atrected by the ad-.-e~ con
dition, tb.a.n are tbe eitnl8 tree11, and even l! they should 
beadve...ely afl'eeted ltv.·ouldmean only the loH of one 
Cl'()p ali.d would· not be eomm11nicated to the euceecdlng 
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year~. lf the ~eason is not n proper 011e ror planting our 
,·egetables, the field mny be planted in ,ome form cro11, 
~11pccially a eover c rop, 1111ch Ill! \·_elvet beans, eowpen11 or 
beggnrwced. If a good Cl'QJ}Of velvet beans hn• b«D 
grown upon the 11011, we are pretty Cl!:r ln in 10 lune it in 
ff.111t~la.ueonditlon tor11ettiog out to citrus 1.-. _In 
addition to polliug the iroll in good oondltloo, lhe velvel 
belallll 11·ill lldd n lnri;enmount or ammonill to tbesoil, 
rec1ui ring 11!111! or this clemen t in the fertllher to be DJ)· 
plied to I.he trees when tel out. 

Catch Crop8.- Du1·iug Ille l\uceeediui; year vegetable!! 
and fann crope mny be proff.1nbly planted between the 
ro11·1 ofeitl'll.l! treee. One should, howe1·cr, not l0&e aight 
or the fact ti.int the citrus orchard is the main project 
under OO[ll!ideratlon, and U1at the11e catd.1 croJ)II must be 
removed or entirely de11troyed if they in any way inter· 
!ere with the health and growth of the cltMUI tree11. Afte,· 
theveget11blecropl1111 becnremovedfromthecitro1grove 
the middle11 m~y be J)lnuted to velvet beaaa, eowpe1;1s ot 
beggarweed. Theee J)lnnts will continue to ndd 11mmonln 
to the iroil, prevent leaching by heav1 rnlns nnd llnally 
retnmtothe1oila l11rgeamonntofhumllf!,wbi(hi,very 
mm:h needed lo produce i:;rowth and health In cltl'WJ 1-.. • 
It lfl, ho,.-ever, cotlrely !'Ol!l!ih!e lo get so much organic 
ammonia in the soil aa.to·canaediebaek in theimialltnies. 
When thia occoni, the planter lo&e11 from one to two yeal'II' 
tiri1e in the growth of Illa trees. 

Perfect Drainage Ne-ct"~IOry.-Ono of our foremost 
ngr!colturalista in the Stntebn.seuld th11t theNl It not an 
ncre of land ln the State of Florida that d0e11 not need 
draining; that even lhe atttp clay hlllaides ,vonld be Im
proved by being underlaid with tile drains. Our general 
eJ:J)e!'lence hiii been that whm people apealt of land a.a 
being perfectly dn1,lned they mean that it Ir per!ei:lly 
drnincd during the dry µart of tbe;rear, aml forget alto
gether about the rnlny pnrt of the year, which h1 the 
rrlllcal &eru!On. A gro\·e , ite should be IIO perfectly 



drained, natnrally and artificially, as to never allow the 
soil water to stand above two foot from the 11urlaee at 
nn_y time. Several instances are . known where groves 
located on thetopofahill,scventy.fkefoetabovcalake, 
had 11tandi!lg water in the soil dnrlng the rainy sci.son. 
Su.eh t~a as are within the influence of this water nceel!· 
Mrily become wenken_ed by the exclusion of oxygen and 
interfer~ with the bacterial llfc In the goil. For the 
flrange grove !Ula whole, surface drainage appears tobe 
the chenpelit and most profitable. Tile drains are likely 
to become clogged by citru~ roots, and much damage may 
re1111lt before tJ,o gtower recognha the defect. 

Jrrigotio~-Whlle much good can be done by. conserv• 
Ing the moisture In the soil, oecaaional yeani occur, how• 
ever,whentbedroughtbecomcssoirevcretbatifonchad 
an irrigating plant tbc advantages derived from !t would 
be sufficient to pa_y for t he whole outfit; and during 
11.bout three yean. out of five a eufllcient number of 
drnughta occur to make a good irrigating plant very dc
~irnble. The type of plant to nse depends very much 
upon one's own inclinations and the amount of money he 
has to spen(l. Furrow irrigation, as pruelieed in Cali
fornia, is entirely practlcuble and has been used to some 
extent in Florida. Thlels tbe cheopcst method, and the 
one wb.ieh wil! doubtless be genemlly adopted. 

CuLTURl!l l'norE~. 

Object.- 'l'oo many gro\"e owneMI look upon cnltivatlon 
io the light taken by a certain colored boy, who, when 
asked what he wns eulth·atiog for, replied: "Seventy.five 
eentsaday." During a money etr ingencythe first thing 
the grove owner doe11 in many cases is to cut down the 
amount of cultivation. We culth'ate an OM!ngegrove to 
admit air In.to tlie 1111ll, as a ff.nit reqnislte, to k~p up the 
bacterial life; and, seeondly, to conserve the moiaturc 
present. 



Gernt, Actio11.-l'lantii in geueral take up lhc -.mmoni11 
in the .oil ib the form of nitrute11. Tbt'lle nltrnte1.·, lo a 
!nrge eitent, nro formed from broken•dowo -,.egetahle 
matter. They are prepared by the organi.s:,n~ eonatnntty 
present In the ,011. :Nearly all ol our fertillxel'9 applied 
to the trees m111st go through thl.s breaking down proces1. 
POMlhly the ool~• exce11tio11 to thl.s 111 when we U.8e ni trate 
of M>tla and nitrnteof potash. To secure t11e lie8t reau\111 
the nltrUylng bar.terinl muel bc pl"C!lent in the 110il in suffl, 
cient 11unntlly. The temperature ot the soil mu,t range 
~omewhere between 40 and 130 degrees F., the moet fa1·or• 
ab le soil tempemtnre being about 98 to 9!l degree,i. A 
rea~onab!e amount c,f moisture ie neecsaary, Jltld there 
111u11t be a fre<l elreululion of air. The nltraleti are mogt 
rapidly formedln the 1111il near the11urfaee, e11peeiully in 
the llnit gjx: lnche11. The de11th ut which the largest 
amount of nitrates are formed v11ries with tbeeonditlon 
of the Mil . From tllis it will be eeen that nltrate,i are 
forming rather 111pidly in our Kol ls during nlwo1t the 
entlreyear. 

Ooni crving Moi,ture.-AnoUier import.nnt reason for 
culti1·atlng in to eonsen·e tile moir.ture or the 1JOil. To 
IJlnke the fertilizer applied available to the plant, It l)e. 

come~ neceas::try for lhe!!C @ubstnnc~ to be placed !u solu• 
tion. Jn the absence of moisture In the soil the fertilizer 
applied to the gro1·e will be n11 lUICICSll as If Jert in the 
bog. On tbeotherh11nd, iftoo lo.rgeonamountofmoi11-
turebeprescnt,tbe planti.are unable togetn.ufficlent 
:unount of . t!Je d1e,nlca l elemeuh In the water that h 
being ubliOrbed, Con11enatlon of moidnrc by eultll'lltion 
is best neeompll11he1] by u,iug 110mc light Implement that 
will wort mpldly over the 11011, breaking the cru1<t or 
Piti rring the nlread.r loose surface IMIII, forming what is 
Uflnatly spokenofn& thenoll muldt. '1'11e11.ppendedtabl(' 
ijhow11 the effect of eultlvatlon and non•cnltln.tlon on 
land• that woulcl be considered fnlrly good cit rus lands. 
Durlug the yenr '!'hen tbeee te11t11 ••ere being mnde there 



wasnvel"J' greatdetl.elelley in the rainfall; l11 tact during 
tbe four months toJ\owiug the first of J anuary; there was 
on!yoneralufall that amounted toe11ough to wet lhe110il : 

lJOl8Tlla.t IN Cut.n VATED A!<O UNCUl/flVJ.Tl:D L.,.yo_ 

April 18, 1908. April 24, 1008. 
Pereent• Toll.ii Percent- Tonij 

Cultivated- agi:,. 

J:'ket foot. . .. . ri.lrn 
Second foot ..... G.W 
Third loot. . .. .. G.17 
Fourth foot .. .... 4.04 

Totals . 

Uncultivated-
First foot. . ... i!. Sl 
&!eondfoot ..... 3.H 
Third foot. . 2.92 
l~ourth foot .. 2.83 

Totals . .. 

per acre. ago. J1er ncr~. 
101. 0 ,.n 94 .2 
1u. 6 5.07 ua., 
103.4 5.28 105 .6 
98.8 4.95 99.!t 

423.8 n 2.2 

!'.i6 . 2 2.0 1 
:.1.20 

58 . J. 2.9ll 
61. 6 3.19 

239.6 

58.< 
64. 0 
l\9.8 
63.8 

246 .0 

Cultivated land, average .. .... . ..118. 0 tona 
Um::ulfrrnted land, avemge ... .. . 242.8 tone 

DU!. In favor of culth·atcd land .. 175.2 tons of water, 
orl½ln.ofrain. 

The above table ■boll·■ that an amouut of moisture 
equal to one and one-hall lncbeg of mlnfall may be con 
l!Cr-ved by plowing a nd cultivating. 

lftCN!1.111in9 Hum111 00111""1.-The humus 16- the duk
colored materia l whlclt oecun in prnctlcnl\y nll 10111 to a 
grrotcr or \ei,:t1 extent. Sandy sollk nlrnost devoid of 
humus are very white. When a large amount ot bnrnu~ 
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!• added to auch a w il , it takt:11 on a dark color. Om· 
pure muck or peat beds1n.ay beaald to be pure bed11of 
humUB, thougl, the decaying l'egetable matter 111 thiis 
periodofitt1tranaltlonUlnotuaually1poke11orn.11h11mUJ1, 
but rather 81 peat. In the next B(uge or it, decay it 
take!!onmoreotnncurthlychnruder,andi11U1en11pokc11 
o( ns hum Ull. All form,s ut llDlnwl 11nd vegefohle watter 
take thiB form lie!oreehauging into distinctly Inorganic 
•ulwltance.. Largo n>otl;, roots or crops, 11talk1 or cro p!!, 
and aimilnr growth, ore usctul In loerea1ing thl! humu, 
or the soil. The most useful or our humu1uu ppl_vi ng 
plantll are the legumes. l~or.!most 111uo11g these ls the 
1·elvct beau. Cowpeus und loeggarW<.'<!d uni ulso excellent 
forcitrusi;roves. 

llum1L~ in th11 liOil imlJl"Ol'Cfl it.a meehnnicul condition 
by making a co111pacteoil looser and more permeaible to 
lhe roots of the plunui.. It gil·t1 the leachy Rl)!l 11 water• 
holdiog capacity, and, there(oNl, a capacity for hohling 
p!aot•food, upedally 11ud1 1111 hus been su1,111icd in the 
form or fertilltCt'!!, Jt furnishes a convenient locat.iou 
aud food for tile u11efu! micro-organism ~·liieh prepare 
thefertilli.crsforthecitrustreea. I n addition to the 
abo,·eadvnntage5n11incre:1.11el11the humuscontentofthe 
•oil ine~nlleB the 11oil warmth. 

Prom whHl hnl! been said In the forego ing ,~irogmph, 
H 11hou\d not be considered thnl hmuua i11 no unmixed 
blessing. Too 111,,;e a ~1111ply of liumu11 in n gro1·e ~·ill 
can.se dlebadr, and in a fruiting gro1·e it is likely to pro,. 
duce what the orange gro11·en properly kno111· IUl m11mu-
11iaff:d fruit-, 11h well os dieback. Conl!C(luen tly , the cit n111 
Cruit grower must not 11ttem11t to pul!h hi11 lreH too rap 
idly, and must a lso be careful lohavehlswil thoroughly 
<lralned(dr11!nn,;'eforthernil1.y @eiuon), inordertb11tthc 
llfc proec!!,ee in the soi l may go on In B normal ,r11,y. 

KIND or CtlllMJlll':. 

There ii probably no other ,object In cltfWl•growlng 
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that formerly elicited Ml much heated dh1cnuion u did 
thequestionoftbctlmenndkindofcullfration. Ul!uall,r 
the debn'tel1il ignored entirely the kind of &oil, the char
acter of their land,nnd the leDgtb of time du1fog wbicb 
they hnU practiced thei r J)artieulnr bobblea. We, there 
!ore,fl.n<l that the eectu were dividtd into 11rac ticnll,rthree 
11ebool1: Tbeperfeetlycleancul tureme11, whu con1idered 
It n di11gr.u:e to hn\·e n 11prlg of gl'll88 villible i11 their 
grove11;the,chool 111·bonrguedthnt1lnceonr11.-ildtreea 
nc\·er n·ere cuUh'ated in the nntire ,tnle, therefore, the 
g~vetrees11ho11ldnot l>ecult,ivnted; lnter,ntbirdechool 
,prnngupthntconsldereditentirely11ro11erto cultivate 
during the drier pnrt of the}'ear, butcente<I cultivation 
altogether during the rnln,r part of the yenr. It 11peakl 
well for the banlihood of the orange tree to be able to 
endure and produce n paying crop under all of tlfese con 
dltioneof cultivatlon. Someoftbc11ehoolofdean cultur
lllUI consen·ed tbemol&ture ofthe110!1 hy u,inga libernl 
organic mulch. Some, In tact, went RO f11r a. to spend 
much time and ·money in cutting shrubbery from the ham
mock or pineJ' woodB 11nd npplying !hi$ untler the tree. 
111 a mulching, to add tinmue to the IKIII and to eonserve 
the moisture. 

Later, and from neceuity, a number of orange gro,.·en 
bawhaUtotakecareoforangegroVC1Jthat heeamecom· 
11\etel.r sodded with Bermud1t gra.H. We might can thest 
the Bermuda sod gro\"e.. 

Spring Oultii.:allon.- ln sectlonl! ot 1,'lorida, where le 
hecomesn~Horytobanktrcestoprotect themaguinst 
the danger of w inter freezing; culthntion 11hould not he 
hegun until11lld:ingeruffN1E,!0rfreeiing lspast. lte 
mon Ifie henting ap1111rntus or piles of wood that IUIIJ 
b11\"ebeenplacedlnthep-oreto11rotectit11g11in~tf~
ing,thenpulldow111hcbanl.:sandhcgintoculti.-ate. 

Oroves that h1n-e been 11•ell tilled theyenr before will 
he found lne:rccllent@hnpeforusiugamoll tools,sucha.s 
the Acme harrow, Planet, Jr .. clc. lri groves ,.-here con-
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~iderable n-gelnble matter i.r, left 01·er from the previous 
Jcar, it may be ul'e('tlMry to uae a cula"'·ay harrow to 
break this up. Tho OMii culHvatloii. in the,priog may be 
i,omewhat d~I), 11.ince it is not Ukely that DC'tl' feeding 
roou have been formed near the eurface. H, however, 
the eull il•ation is not sfnrted un til feeding roo1, ha ve 
formed, i t is I.IC11t to 11.1·oid dce11cultln>.tion. Uee11 culU
vat ion a t thh1 time of the year, 11811.t any other time, is a 
relatfrernther than ao nbwlute term. 

After the tlrgt culth·ation, nothing more thon I meN! 
1tlrring of the Ont inch or two of !!Oil ahoult.1 be given. 
Thia consern?S the moist ure llO much needed nt this time 
of the year. Our driest portion of the year ill likely to 
oecur during Murch, Aprll and May. Tbe more fn!
quently we cultirnte, the more of the soil moisture is 
ronsert"ed. Ordlnarlly, It 11 DOI J)roBtable to eult inle 
more frequently th.au oneea \\'eek. Hour110i l i• in the 
be&tpos1ilbleeonditioo,a1\'l:edermnybeused. ltmuy be 
oecet11ary to load the weeder with u small plcee or eonl
wood. W iH, ,ueb nu Implement, n man and a honw., cno 
cultivateateo-acregroveinaday: 

Cutclt. Crop,t.-Where some form or cro11 i11 1.leiug gro1t'Il 
bct"'·een lherow11of treea, it isneeeli!Ury togi1·e tl,i,crop 
thebelltof ntteotloonod nnabuodiioreoffertll!zer to 
kecp it from drawing heavily on the young grove. It ia a 
goodprncti«lto keepat leastsil:fcrltowoyfrom the reach 
of the branchCI. Tree11 tbnt oro over 6ve yeurs old are 
likely to ha.e rooteei:tending n• far 1111 midway betwecn 
the row.; eon15eque11tly, c11ltiullon of the catch crop 
ehonld be gaugt>d according to the needs of the citrn• 
grove. 

Summer Cultiooh'on.-Sorne fine grovea and much er· 
cellent frnlthave bt'CII produced by a eontiououa summer 
cultivatloo;otber·gro,·CHhavebecnserlonal;,injnre<l und 
the erope of fruit have_ been rulne<l by ""eh n·ork. Tlw 
qne11tion depeodll more 111,on wh 11 t lbe chorncter of the 
land i!i thnn _upon any dogmatic method of pr<>ee<lurc. 



Ordin11rily,itla8a.fetodilll'onlinuecultivationu,ooo 
u ftbundunt r11it111 occur, and to allow grit.Iii! all(! weeda to 
grow a t thei r will . It t he grlil!S und weede become too 
lAllandappear tobeatletrlment tothegro1·e,a mo,rer 
mu.,y be uised to cu l them down. During the 11nmmer 
11eaaon t hese will rol 11nd re1uru to the aoll aa humus. If 
tile grove dllell not need mowing, the grtl.111 nnd weed!! may 
be a!lo"''ed to grow, and a t the cllllle or the r;iiny sea11on 
the gra~ may be made into hay and rerno1·cd from th,:, 
Held. Wheretbe11o i1 lH de fic ient in humus, !twill prob
ably pay better to mow the grasa und weed11 and allow 
thcmto rotto humu&l n thegrove. 

Ve!ret beans, cowpem1 and bci,1:"urwecd moy aleo be 
11lantedln gro1·eaifthesoilis11ottoorichlnorganic 
1U11111011iu. Thel!C legumes nblltract nitrogen f rom the 
atmOl!phel'1!And re turn it to the aoll In the organic fonn , 
There ore in.stnnceewl1ere tbla has IK.-eo curried on to the 
extent of producing dleback in the gro1·e. Where there 
ia the 1J robnbllity of getting too 1nucl1 orgnnlc nitrogen iu 
the ijOil, tbc legume mny he made into hay. If these 
leguml'!! are used ID t be grove, they lhould be mo111·n in 
thebeginningotthedry11ellton son11toreduee tbenumbcr 
of pl.ant bugs to II minimum, ,inee frequcnllf lhet!e and:• 
Ing insects cause D. !nu or fru it when lhe legumeB ore per
mittet1 to ren111in lu!e in the fall. 

Fall Cullitnlion. - Whether we abouhl cultivate !n the 
fallornolwill deJle.lld largely on loenl conditiol!ll. Ifwc 
nre haring u ijevere drouglu i t may be o.d1·h1uhle to u-'>C u 
cutav.-ay harrow, or 1111 lmpelment of thia klntl, to lireal.: 
up t bc aurlo~ anti GO a, to con.serve tbe moisture. H the 
moisture ii not needed, II l.s u.suall1 p~fcrable to allow 
the l!Oil to remain undistur bed. 

1Vin1e.-Ct,llii::afi01t.-ln 1he cnrlfwlnter, beforethere 
1$ any danger from t r<MJt, It i• frequent ly necenar~ for w 
to cultivate to prevent rapid evaporat ion of the moisture. 
We can a lso at H1at time incorporate more or leH of the 
covl'!r crop !hot grew during the aummer aeal!lln. Care 
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must, ho1\'e\'er, be taken not to cnrry this ealtivation to 
the v:1cnt of stimulating the tree!! Into late growth; 
otherwise, ,•,eareapt to get our tree11everely injured by 
llD early freeze. If, howe1·er, the work is carrictl on In 
"'eh a way u to conser,c the moi,ture and yet not 1tim· 
ulate the grove into gro>A·th, much good can be done by 
ear ly winter cultlfatioo. 

Cultivation and Uielu1ck.-Dieback ls a disease 10 which 
rraeticallyollofourcitrustree11urosubject,andone 
that causes much anuoyanceand frequently con1ddcr11ble 
IOM. The ob8ervant grove owner, bo~e.-er, will recognize 
the prelimlnary 11ymptoms of the disease and guard 
against it. The disco~c &~ms 10 he <lne to nnfovornble 
ijOil enndttlons, brought on by too ,•n pid n development 
or nmmonln in t!Lc soil. H moy also occur u a reiiult of 
11 number of other condiHon1. 

Depth to C11ltital~.-Tbe depth to ll'hich o gro1·e ma:, 
becultivllted.11ofclydepends mortonthecbomclcr ofthe 
soil than on an:,othcrco11dilio11. Jn sections where there 
is a dceJI cla1110il, the roots of 1he tree11 penetrnte well 
into the ground. I n thl n,1mndy11oil, the rooteareoptto 
keep clO&C to the 1mrface. 'Thill i.11 nlso the CMC In onr 
low palmetto hammoek.11. 

The depth to which we sl1ould eultlvate, then, will de• 
pend la rgely on Ute character of the 110il on which the 
gro1·e hu been. planted. In general , we 11hould never plow 
or enltivate llO deeply 011 to di11turh an1 eonsldemhle 
nnmher of the 11.brons roots,and eerlo inly not to the CI· 
tenlofbrenk ingl11rgeroots. 

Ry obsel"Ving the d!lJl!h or th,i root• In th,i iroil; we wlll 
beableto gauge, in11.r:icuure,thedeplhto whichweean 
cnltkatc. This, we will 11.nd, rnrie11, ho,.·cver, In the 1ame 
grove ,lo different 1car11. Consequently, very much de-
1ieml11on thejudgrnentofthe mnn who ls doing thecultl• 
vntlonorhavlng it done. · 

fmplement.1.-Under orditiary clrcnmstanee,, llLe beary 
two-bonse 11low has no pince In a grove In good health. A 
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light one-horse plow may be ueed to some extent. 'fhis 
1001, however, is a poor imple~n t, ei..llee it WllBtU IIO 
much time for the Grove ow11cr. One of the best impl &
mcn t.t for d'-'tlP cultlvnting i11 the cutaway horr-0w or di11c 
harrow. }'ora11mallgr0Ye,tbeo11e-borscbarrov.· wlll be 
fo1101l pttferable. Ji'oran extenaivegrovetllia 1, too slow, 
and 11·e needa two or l.bree-bon1ecutownyordl&c!Ja rrow. 
Tbeep1uli11g hnrron• will also lltl found useful under cer
tain cln:uuuda ncee. 'J'be A<.:wc bnrrow i ~ als,o an excellent 
imJ)lcment to u11e when the Vt'{;Ctnblc matter hua been 
worked Into the ao il. It doai jJOOr work, however, when 
,. con1hleroblenmonDtof nigelal.flematteri1pre11eutoo 
the ijU rfoce. 'l'!Jc l'lnnct, Jr., cu llil'll!Or 01· 81'.'CCJ) cnlti 
vatorlanlsoexcellcnt forllhnllowcultivatiou. When !he 
orchnrdbnsbei.!np11tintoago<1(l 1tateoftilth,ondour 
onlyobjtttlstocoru1en-ethemols1urc, thcwecdcri8011e 
of the befit aml most &el'Viceablc lmplemeut11. The ortli 
nnry ll)ring.tootbetl cultiva tors 11\'i? not g001I im1•1emenl~, 
~int.'e Hl<'Y J)Ull up too mnny of the root11 thc,v hnl)pen to 
oomo In 1.-onlnct with. 

BUIUIINO Ur A Nl:01.tCTIW G•on:. 

The loe11t wny tu build UI) 11 r1eglccted g,.-01·e !11 to let the 
other fellow Jo it. ll11ying n neglected gro1·e 11 like huy• 
lngan old, neglected home. Under«rt:iin circuwshlnec!! 
it IIUIY be done wi th l)Nlllt, bot under ordina ry clrcum• 
11 tan~ It !11 cheaper sod much more aatldoctory lo start 
a uew grove. 

It hnpJ)('nll frctp1enfty, however, tbot one hn 11 no old 
gNlve;or that part of his properly h11ppen11 to be an old, 
oeglectedgro,·e. I.n 1uchcue1J, u·e11·i11htoknowwhatl11 
besttotlo. 

Pruning.-The . flnt 11tcp in sncb condl tlo11 Is lo go 
into the grove with a goo,! sharp saw, prnnlng ~hca r11and 
othu tmp!ementii for buteherlng tt'ff!!. The 1\roolog 
11ho1,ld be done thoroughly ond ee,·erely. Take out Ont 
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ab dead wood; tbe11 lake out nil of tbe 11't!akened wood; 
II.Dally,Kh11pe the tree11p1on.11 to ma.ke it more or less 
11ymmetrical. Do not le8\·e any long, 1preailiog branches, 
even if they appear to be perfectly healthy. l:Iend them 
back, ao us to mako II good, eompact ~. WI.ten an old, 
neglec tcdorehord ho,beenproperlytrt"ated,itl.11 usually 
a 53d-Jooking 1igh1. 

Fcrtiliz~•·•.-Gil'e the en ti re grove n liberal ollownuce 
of u fcrti lil:l!r such as l.11 used ordinu rily for producing: 
growth. A good formula fo r d 1i.11 11m·posc w!l! contain 
abo11t4 Jioerceni. :1mmonl11,6per cen t. phosphoric acid, 
and 8 1ie ri::ent. potllllh. AIIOl!(llll'Cf!Or nmmon111, nit rate 
of ~orln may be em]lloye,1; 1111 a IMUN:<l of potnah, n~e n 
high grade 1ulp\J ate or 90tnsh, or low-grade s 11 lph11tc of 
potn£h;ond as a i.()u rceofpho.11phoricaeid,1hcacid 
phOllph11 1e. The amount to be applied per tree should be 
-rcry libernl. More people err in fl llPIJ iog too little thnn 
io applying to,o mueb. F.lpread !he fcrt!ll,.ere,·cnly broad
c11a l 01·er the entire i;,ovc,at lc1111t over t_he JJOrtion or tl, e 
gro,·cn•hercti"eelloccur. 

Plott:in9.---0rdimuily, auch a gro,·e sbouhl be plowed 
very d~1i,eventotbepoint ot brcnkingo.ndeutting IU"ge 
l'QOIII. Ca re rnu11t, of coun1e, Ile tnk"n oot to plow llO 
deeply na to destroy n largepercentni;e of theroot11or the 
treee. Thia "'ill vary according to the cli:1raeteror t he 
,oil on which the grove happen, to be located. Ordi
narily, the 11low rn11.y be mnde to i;-o fh•e or 1i..J:: inehea deep, 
plowing much deeper In the middle3 and sh:i.llowa near 
thetrunk,ofthetnca. Afler thegrovehnabeen plowed 
in onedlre<: llon,tben CN)Q plowlt. Io tbisw:iy the fcr
tiliter ie pretty iboronghly incorporated "·lib the $Oil 
and brought 11·herc t he roole a m get it almOIII Imme, 
dla tely. Aft er thl11 thorough and deep plowing hae been 
completed, cullll'Btloo with an ordinary lmpleme11t aho11ld 
be contlnued. 

By ench draatie t rl?lltrnen t, the weaker ttte11 ore IJ l:ely 
to be k llltd out entirely. The1100ner lhet1e are killed nut 
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!he more protl.t11ble it wlll be for tbs owuer. Ile can then 
rcplnce tbt>Ill with vigorous young tree!!. The old .tf'eEII 
fhnt hn\'e vltallt1 enough to Rland ,uch vlgorou, treat• 
ment are pre!ly IJUT1:! to respond promptly. · 



WHITEFLY CONTROL. 

By E. W. Berger, Ph.D. 

EnlomologiBI ,igriculturol Ezperimf:flt 8!ation. 

II is irnpr,r tan t that t!Je citrus grower whose trees n1·e 
infested or threatened with infestation hy wbitctly, should 
ba1·cathandthenecessaryinformutlonwhich will enable 
h im to initiate and conduct rep~sive measures to the 
beHt advnntage. This bulletin is an enden,·or to bring 
together the CS1Sentiul fuels of whitefly control in a brief 
form. The whitelly may be oontrolled, though it is almm1I 
huJK»;llibletoeradicate H. Tooontrol this pest is to keep 
it in cheek sufficiently for the trees to rontinue to bear 
elenn fruit. 

How ·.r11t: TI' lr!TI; .. LY INJl/tl 0:8 TRl'.:F.!!, 

l.ladly infested citrns trees usually bear but a ,imall 
amount of frnit,und what is borne is in~ipid and covered 
with. sooty mold. The direct injury done to the fre('!ICOn • 
sists in the loss of the sap which the inseets 11uck at the 
rate of more !han Hi pound11 per month for each mil lion 
or whitelly larvae. Indirectly thetree11nre!njured by the 
~ool,\' mold which covers the leaH?I! nnd fruit. This sooty 
rnolol i11 a black fungn11 which develop!! in the honeydew, 
a sugary ,:xerelio11 ej,•etctl by all singes of the whitefly. 
'rills moltl is itself lnjnrious to the t ~es, ~c,rnse by ~hut• 
ting off some or the sunlight it intcrferea with the elabo• 
111tionoffoodmaterlnl11inthelenvcsnndn!soretnrdsthe 
,.ipening of the fruit . Tests with iodine solution show 
that the 11ar1s of lenves ·covered with 11ooty moM produce 
ll'lll' starch thnn the jlllrt~ not e,we~d. 

s,nnuav OF L! Fll H ISTORY. 

The younl!:' or t he citrus whitefly (sometlme11 lneon-ectly 
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called eggs) are scale-like, and IIYeon the under Burfal-eB 

or the leavei,. They pa1111 through five stages of develop 
mcnt, Increasing from about one-eightieth ot no inch to 
about one-eighteenth of an Inch h1 length. The sirtll 
stage, or tlnal one, is the adult winged whitefly. The 
firstfourstnge11arespol.:eno t a11"thell.nit,seeond,thlrd 
nnclfonrthlarvalatnges;andthefifth stage, thetrnndor 
rnnti<m atage fl'flm ,vhkh the winged whltctly cme1-ges. is 
called tlie pu(la. 

The bcllt time to s1•rwd the wh itefl y des troying fu ngi or 
to spray with. contact h1seetlcldcs Is when these in!l(!(!t~ 
a~roostly io the ftl'8t three !nn ·al si nges, or wh ile they 
are s till in the thiu, flat oondi1.ion of the fourth stage. 
(For II detalled dh«:u~sion, rend what is said under the 
heading (If "Ex11eriments in Sprn.ying'' on a later page.) 
Those In tbe tl,lctencd condition of the (nnrth nr in the 
pn Jll1 l fiiuge, nrc l('M easily killed, re<[uirlng n stronger 
insectici(le. Theeggii of the whitefly caonot he ,Jcstroyed 
by ordina ry iillleCticides, and it is n~eleAA to sprny the 
win;:,,ed adults. The whitetly begins its lnrvnl de1·elop
ment about 10 days or two " "lll!i.:s nftcr the swanning 
periods in sprlng,!!ummer,and tall. Ju otherword.o;·, tbe 
cggsha tchinlOto44!la.rs,1rndtbereaNJthree broodsot 
lanne. The spring brood of adults iadefinitely separated 
In time from the eummcr brood, the inter,·ening period 
bclni::ocenpied by the springhrond n!larvue,whicb may 
l>e expected in March, April or Moy, according to sea!!OJl 
and locality. The summer brood nnd the la te to early 
fall brood are not go ddlnitely separated"" the spring 
and summer broods of :ufolt11, because during the warm 
weather then,lnlts nreemcri::ingnenrlynll thetlme; bnt 
lnri::c nnmbeno of l" r,·oe nre pre.sent dnrini:: pnrt1! of ,Tnls 
and Aui::n.st. 'I'he latc~ummerto enrly fal\ brood iMni:-o!n 
iscpnrnlt'd from thenext~11ring brood by nearly the whole 
ofthefoll,thewholeofthe winler,nnd sometimes1tpart 
oflhespring'. 
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ME'l'IIOIAI OF CoN'fJlOL , 

'!'here u1-c three me1h otl11 or coll trol-the fu11gu11 di~ 
~ires,sprllJ'illgwith ioseetieldes,andfumlgation. 

'l'm,.1<'u:sousD1SE,1.SEII, 

11 iij a well.e,;tablished fact, bnt not a widely known 
one, that i1111.,"Ct11 are subject to disea!ICS as well a11 other 
animals anU 1na11, Atu<.mg tlic principal ui;eu ts responij i• 
hie for the di sea~cs of in~L'C1s are CCl'tnio 1mrn~itic fungi, 
nlHI thew\Jitef!y, fortmmtely!or us, issubjeet tonttnck 
\Jy at le:iij t six of ihc1n. 'l'he~c ure the red fuu~,u~ (A~ch 
rreouia 11/cyrodi8) yt>llow rungus (Asc/1er8oni11 flato• 
eitl'ina), browu fungus (Aeycrita webbri Fawcett), cinna
u1on foogus (Vc1·/icil/in111 kctcroc/adu111), white-fringe 
rnoguij (.lficroccra 111,.), aud oceMionnlly n lll)(!Ci('ll or 
s,~>t'01richurn reluted to the chinchbug fungu~. 'rh~e are 
:ill 1mrns ik11 of the lurn1eof whitelly, cxecpt the last one , 
whieh ila>S occasionally been found infesting dead a d ult 
whitenics, an<l pl'(~11nu,b\y hnd caused U,cir deuU,. 

As it is uot within the sco1,e of thi,s paper to fully Ui~ 
1:11~~ each of !he!;(> fungi, the l'(!(l AJ!chcnonia will alone 
he tl°t'llted in some de tail r,s a typkal fungus, while br id 
~tatemcnta with regard to the ot heMI will follow. 

This itnJ){lrtRnt fungus, t he red A.schel"60nia, hn~ given 
AAlisfoeto,·y I"Cllnlt,s in !01:n litie11 where the 11urr111,er rain~ 
''"ere normal , or whcl'(! the treeh were ln good condition 
g<!Derally, tl,e fungus could ulways be depended upon 
to check tl,e whitefly or to bring the t rees back into good 
conditio11. 

HELPll',""(l Tll l'l F m~ous.-By dlllgent effort at ~pl'(!oding 
thefungns,l'l'peeiallyd11ringperiods-0frl!ln,somerelief 
can he obtained even under otherwise adver~ecrm<lit lowi, 
If these be not extreme. In the grO\·e of Mi. W . P,. Reath 
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cote, of St. Petcnburg, Plorida, into which thl 11 fungu11 
hnd been introduct!d llie previous year, and In which it 
wi1.11 1:1ot thriving lllltJe<:lally well nnd wu. gMng only in
adequate relief, a 1lngle 1praying of the fung\lJI 111,orea 
wu made in Augm1t, 1008, into 6 fl'('t'IJ, and lhe eutowolo
giat counted, as a rc11ult, 1iomething like Hi tlmeti tbe 
111nonnt of fungu1 In thl!1e l.l"CCII tha t was found in 1hOl:le 
on each s,ide. 'fen time. u much !ungu', of eounie. im
plics ten 1lmeii a1 many whitefly larvae kll!ed, nod lndi• 
ca tea that, in many instnnce11, diligent npµlicalion of the 
fungus eporee would glvc results more thnn repnylug the 
time and money spent. 1ntroductione of fongu11 should 
bC! thoroughly made, nnd if neee!l89ry repented 11e1·eral 
tlme11duringthepcriod of 11ummcr rain&. Wemm1t not 
ei:peet thefun~atodoatl the1>·ork unaided,b11tm1U1t 
help i t destroy t he ,-·hltelly by llpreading It nf lhe beet 
time. 

In tbls connection the writer dCll.il'Cll to ref~r to the 
re11ultaproduced by funguain se1·e111lgrovu lnlowhieh It 
11·a11 introduced artlllclally. Tbe fir11t of tbNe 111 the R. S. 
Sheldon grove ot Ne11· Smyrna. The llrgt introduction of 
tbe red fnngug, (NHI ANChen,onia) in thl~ grove was made 
hy spraying spores under the writer's d!reetlons in Octo· 
her, 1900. A very 11mnll amoun t or fllngna develored tha~ 
fn ll, but it spread \\"ell during the nett summer nnd no 
more wa11 inl.rodnced IK!fore 1908. During the 11priug of 
lbe latter yenr llOme fungus was dl!1tr!buted hy Jlinnfng 
leDl"CII. Ou Anguat 22, l.908, the writer ~,m,yed &JlOtell of 
the red fungus Into a few \ijoJated tree,i near the Sheldon 
houee. But li ttle. if nuy, fnngm1 had de-<"eloped In these 
lrel'I! preriously and none bud been lnlroiluced. Hy Se1,. 
temberl3, 66pert!l!nt.ofthe larvaeco11ntedupon11evcn 
lenve11. 8eleeted from l!IOme collected by Mr. Sheldon from 
lbe !!'CCII sprnyed August 22, were lnfeded b.r the fungus 
and dcotl. Tlale happened In les9 fhnu one month. The 
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empty pu11a CM«> were counted n11 live larvne in making 
tho calculationB. J<~ollowlng these excellent rceulle, Mr. 
Sheldon eontinued to apre<Jd fungus by eprllJ'ing the 
•pores during tile re11t of Septe.mber. Notes upon the 
grove l\'ereagnintntcn 011 April 21, l90!l,n follow•; 

(lro·n hAll been p,.e1teally cleaned ot wblleft y. Thut1 hu 
been fui,g,11 b:r lht1 bnabal, and otb"r people hue i,e,er, c:>!!eet-
11111 It for their un. FD!l#\11 11 "°"' beeo111h1r much weathered 
and !a pe,ellng o!T, but there lo otlll l)lcntr. Grou hM II nn~ 
new growth a nd maey treH have 1et a 100d erop, Pe rb~p• one
t~nlb u many adultl on M"a' r:rowtb "" In other grovea In town 
where no fungUI •u 1pplled. North tbtrd ot groH has more 
adu lt wblte ft lu ~et11>N tt la 0pJ101itn a badlY Lntut.ed ll'O>'I that 
wu nottreated. 

Considering the tact thut th ia gro,-e w1111 not iwlnted 
but11,•uc:iposedtoreinft>t,lntlon,there3nltt mnBtberon
•ldered very 1111.tidoctor,r. The whitefly wll ll brought under 
control in just about two years. On the other hnnd, the 
write r now believe11 lhnt the 11,u ue r e>! u lts 1nlght han~ been 
nttninedlnlessthnnoneyeariftheilnt11pl'('adingoffun
gu11 had been made during the period of aummer rninl!. 
Infact, ltappcara t ha tthel'l"Orl:: mightbnvebecoaceom
l'li~ed in 11omethlng 111::e a month if we hnd s11read fungu11 
through the whole gn>l"C In August, 1008, u wu don!) on 
thofe1'1·treee reforl'Cdto11bo\·e. 

1'heflM!t port oftheworkwaenn cxperirnenl dei;igned 
togh·c u1111cenrotedntn nij to ther1tpidltywilh which the 
fungus Rpread11 under th Ol!e d rcumstnnC(>fl, and t!lc con
trol or the whitefly ht the gro,·e as II whole wne n IICC(JD• 
dory matter. 

On July 9, 1910, Mr. Sheldon kind ly fnrn1i;hed the fol
lo'l<'ing data. The crop of frnlt for 1009 wnaabundnnt, of 
good quality, 11nd clean. There '!<'ere hut few whlteflies 
ln1909nndveryl!ttle11ooty mold. Wbltcllyconeldernble 
In 19l0bnt11ofarveryuttle&00ty mold. Redfnn:,111 wa11 
t prend In 1909, but so far none In 1910, becnu~e-funi,is 
l1111Carce. Noolherrepl'f!f!11h-emcan:rrl?8hnl"eheentaken. 
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On D~emb('r 22, 1009, the writer vle11td the G-acre 
ornnge und pomelo g ro1·e or Mr11. A. l'. Gunther, a t Pier
JIOn, nnd made I.he following notes: 

Tb• lanae Wfffl l11 tile l'lat coodlUOD of la11rtb stqe ud older. 
~rl:laps a,·erage or one 111•• Ml leaf. Tb■ nnt l1'en to become 
~"~•'"<I wtl b 1"'>(7 "'Clld wen, o._.,"ed 111 •mmuer a l 1001. CoD-
114enble numbe,. al hin'H dead rrom uolu1owa eia uM, E:dml• 
11atlo11 laatod On& hour. Mr. E. Gnntl>er .. ,._ fall br<>Od al ■ dull.I 

bot nearlr IIO tari:e a• l!"111&" bmod. Yer7 good 11,-.11. or red 
!ungu, (A• ehenoola). Dono■ to buodreda or 11111111\ u per Jed. 
The run;u.o ,. .. 6111t In troduced b)' Mr. Frank 8tl rll111. or De· 
L&nd , ear l:r In tbe .eeuoo : H .. ral l11t.ro1l11ctlona were made la.ter. 
TrHa look Yer7 bealthr, tb:lr17 a.nd JOO<! color. OOOII crop lut 
,..,..,_ Tal>Ci!rloeo ■ 114 p0meio. bearing 1m1U crop tbla year. 
Or&11,gnabolltone-h.&l l ,:rop; IIOD>lfnt!IQ)H,-dwi\beootrmold 
andrequl~w ... h111.&, 

Theresu!tslnihlagroveapveared lobeut1sractoryi11 
1111 far ru the whitefly wa11 eon~ r·oeu, nnd but llttle, if 
any, better rc11ult11could hu 1·e llcen obtained by uny other 
rnethod umler the same conditlollll or cx1io11ure lo rclnfes 
tat.ion. This gt'OTI! appenr11 lo be an lustonce In which 
diligent 11 pre11ding ,:ir Ilic rungn11, nlded by the"unknown 
Cftuee" rererl't'd to ln the Dotes, reduced tl1e ,vhitelly to a 
tondit:ion ofcompat11tlvely li ttle in1portnncetn onegea• 

Other lllusttolio1u1 or t he elfecth·enCQ or Introducing 
uml ij])~uding the fun gi nrtifldnlly under fovoruble con 
dition11 could be gl1·en. It 111 not the wri ter•, wish, how
Cl'Cr, to muke the fon gi 11ppear u 11 panncen for thc whitc 
fly, 11ince their usefulness muy be greatly llmited In dr.• 
locall tiCl!li nnd cluring 1oerioda or drough t: I t a 11pean, 
dCl!lltoble, bowe>·er, to briefly repor t upon the fnngua wor~ 
of Mr. F'l'ant Slir lini;, or De.Land. 

During 1908 Mr. f'rank Stirling, of DeJ..iiud, begau to 
spray fungus sporee ou an cx1enl!iYe 11ea le. That year he 
treait!l between eight aml nine thou1111 ,ul t rcea, In and 
near DeLand. During the spring and ,ummcr of 1909, 
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with 011e or two. helpe.l'll, he aprayed fungu, 1pore11 into 
127,i;OO trees. Th11t le, he mude 127,500 sprayiu1,'!J, many 
trees IH!ing sprayed mnny tlmee. This spraying ""M main, 
ly of the I'll(! long1111, hut oome yellow and gome brown 
fungi 111·ereall!o ulled. Tbebelit regult1were had with the 
red fuogua, but the brown (.l id 11·e1J later In thettnaon. 
The yellow foog111 (A11eher11011ia), Mr. Stirling aayg, ii a 
"hustler" for the eloudy-vtinged 1pttie11 of whitefly. 
Gro\"eg belonging to GS owneni were .r;prll.J'ed at a contract 
prlce-0f2ce11t&pertree. Thisspringaudeummer (1910) 
~lr. Stir liug ia cont!m1lng to sprny fuo gua apores. lt will 
thus be seen that the method of.r;preadlngfungunsdi
rccted by the Elfpi!riment Station l-11 reccMng a mOl!I 
thorough test. 

The entomologist l1u had pce:i.r;ion to uamine person-
11.lly only t .. ·oof t loegrovt1trroted by l.l r. Stirling during 
Hl09. TbC!!e nn:i the Gunther grove nt l'Jerson, referred 
to on a fonner ))llge, nnd the Temple grove,, nt Wlutcr 
J.'nrk. 'I'lie rct<ults In Mr. Temple's grove11 QPl~nr to be 
:illoutequa]· lnh·ogood aproyinr;swlth ln.ectlclde11,but 
11( letl8cost. Two sproylnt;11ln 1909,wi tli tun:;us,one ln 
nay 11.nd one in July, COl!lt 4 cents per tf'f!Cl; to hon, 
~prayed 'lflth lm1ectidcles 1..-onld hnve OOl!t 25 lo 30 cenb; 
tlllr troe. Mr. Stlrll11g i11 11gain hi.'11.tlng !\Ir. Temple's 
trtt:11 this i;euon. On April 21, 1.910, )Jr. Stirling 88.id 
thnt In the Stet!lOn srm·e11 at DelH'tnd, 11ome of v:hkh were 
~prn'yed five timl.'I! l\'lth funjl'.U8 d1!ring the 11euon of 1909, 
llievd1ill!fl,Ywu held In ehceknnd kepi fromij prending; 
nnd hod not f11nr,i1 11 been @pread, one-third of the fruit 
,vonld hnve been ·co\"ered vd th sooty mold. 

Kur1No TREE!! 1'111111'TY.-lt IU\nnld be added here that 
properfertlli i in!!' 1rnd eullivn tion of the tree,i I• impor
tnnt, 11:lnrea thrifty lrttfnll of hea lthy follajl'.t f>"'!JC!nts 
condition~ rn,·ornble for the growth of the par11 ~t rle fungi 
of thel\·hlteny,and.ofe<111T1Je,enn better1'>'llhf11ndthe 
11ttaehof ln~ecls. Jrrl,!l:Atlnnwould nl1JOfl'C<f11rntl.vhene 
flt the treee< nnd fnvur Iha fnngm1 rmrMil tl! of whltefl.v 
1111,1 ot ~e:ileii. 
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In order to Btart n growtl1 of the red A11cheraonia, it ifl 
only ll-llllll'Y lo IIPl'!IY a mldUrt! of the rungllll llj)Ol'CII 
In wate,- ou lo the whitefly larvae In the !nfetiled treeg. 
The 11pore111 of the fungu11 nre produced In enormous num
beni ln the red ele1·11tion1 or pu11tules covering lhe dead 
Jar1·ae. They 111ry conslderubly in 11i,:e, nnd 13,G00,000 to 
a, mmly a, 52,000,000 could be arranged, one layer thick, 
upon thesurfoceofnMJ.unreinch. AboutdOplll!tuJesto 
a pint of wate1· h1wo given good rcsult11. More can be 
usl!d,o r !CS1,iffungusi1111enree. Itisnotnece!lsnryto 
allow the leavea with toug1?1 to wok longer thon r, to 10 
minutes, but a longer time doea no harm, nod the mi:i:lure 
of BJKlrtS and 1'011ter may C'{Cll be allowed to stand for 
12 t'o 14 houni without Injury. The mislure or ,pores nnd 
wntcr1.1Lonld be s trained thN.>ugh coarse chCCI\Ccloth or n 
fine wire sieve In order to rt!m0ve 41\ partlek'II liahle to 
clog lhc pump. llixtnr<!S or fungus spo~~ 1uul water 
Khou ld not be allowed to ,land In copper or brn1111 pum)lfl 
or Yel!Sela. ltUI b:.-.t to aYoid co111ier and bl'flU \•t-t;Scli; 
llitogether, since the COJ)per mny Injure llle spores. 
Oro,.·ths or fungus Clln ~nera\ly be oh11en·ed with the 
unaided eye ln about three week.a after 11prnymg the 
IIJ)Ol'('8. The nu)llt i;ucCCllllful introdnctlona u r the red 
AM:hen;onia hn1-e bttn modi! during 11eriod11 of rain at a 
lime when the whltl!ny lnM·ae wern young. Thu~ one of 
the most hu:urlant growths or th(! l!c<l A11chcr110nln that 
the writer aucc«ided in W! tting wns nt DcJ.nnd during n 
period of rain In April , JOOS, at which time alto the larnui 
or the eprlng brood wern in the early atnge of deTe!op
ment and ,;ery s1111Ce!)tlb!e to infec:tion by fnngu&. Gen• 
ernl\y 11peating, tho period of 5nmmer rains la tho m0111 
certain time to iprn:i.d funglll! and to Introduce if into 
newplacl!!!. Seedfunguacangcncrallybeobta!ned from 
whitefly.infested gro"e11 Into which the tuns-I have been 
11revlou"ly Introduced or in which they occur n11.turally. 
Since lhe fungi do notapread during the winter, but nre 
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nearly dormant, and fun;::ns !11 sometimes scarce during 
the spring months, but some can generally be obtained 
By midsummer 1t crop of fungus will lrnve matured U!'Oll 
tbeaprillg broodot whitefty lnrvae&o that fungus is then 
abundant. One should not attempt to introduce fungus 
aftertheperlodofsummerrnin11is orer,nnle1111il is<Je
sil'll(llol!f!raythesporea'l\'hcnirecd fungus ismo&t plenti
ruJ, preparatory to ha,·iog an early start when spring 
opens, as la te as October, .November nnd December, and 
1i.hilebut a meagerlnfeetion resulted, this spread raJ!idly 
during the following spring and summer, as ~oon us E.uftl
cient moisture ond warmth were present. The data and 
complete details of 1!3'.perimcnta will not be needed here 
since they were publi&hed in Bulletin 97, page 48; in the 
Annual Report for 1907, page mii ; in the Annual Re1JOrt 
for 1008, pnge llv; and In the Annual Report for 1909, 
page :d. On 11 l':mall place the mixtnre of spores and 
water may be applied by a whisk liroorn when no pum1, 
iaavnl!able. 

The methode for introd11cing any of the other_fungus 
paraHitea previou6ly mentioned are in general the Pame 
u the method just described for the.red Aschersonia. Or 
these fungi the red and the yellow Al!chenonla ean be 
introduced with thegreatf:'l!t •~rtainty, and on the whole 
are generally the most efficient,ei:cepting the brown fun 
,1:ne when conditlone for It nre right. 

One irtlportant point In regard to the yellow Aschel'l!O• 
nin must not be omitted. Thie fungus 1\'lil tbrh·e only 
uprm 11,e eloudy,wiur,id whitefly. Thie fact. which ir; 

fu!lydlacus.!icd In llullet ln 97, page 62,nnd in the Annual 
Report tor 1909, page :u,:,·i, is important, dnce It would 
he u~r,lcsa to inh-ocluce the yellow fnnguij on the white• 
winged epedes. 



Pinning lt:iivcs ha,·ing whitclls la rvae intc.-<:ted with 11 

fougu11uµonthernluu11Jeenei:ten1ivelypr11ctlC(ldJnthe 
pu11t, Out 1porc-11pro.yin:; hllB now almost CD ti rely Uia11laced 
thi11 method. lf tea,•es are wied, each leaf 1houlu be 
p!n11ed with it11 tu11gllll .llide down to the lower 1urface of 
n lcllfofthe whitelly•lnrcst1,-d tree, 11h1ee the rungu11 wHI 
l,e more read ily di8tributed l>y nutural ugendc& whell iu 
it11 m1t11ral iJoO&itlon . 

All ibe fungu, Jmrasl teo. of the whlteOy can be readily 
gt"Ol\' D a.rtincia lly 111Jo0n 11teril i.r.ed sweet )JoOla lo nnd othel' 
media em11loyed for 11ueh purposell. Thia ,_.-n.11 prurcn over 
two yent'll ngo by the Plant l'athologlat, l ' rof. U. S. Faw
cett, nii.d the inetJ,ods l\'ere dCIIC ri lled in his paper on 
"Fungi l'nraaite11 Upon Aleyrodea Cit r i," Special Studies 
No. I, Unh·e"'-ity of the State or Florida, June, 1008. The 
bro1rn fu1111us (Ae~ila webbri, F awcet t) Iii t l1e only 011e 
which hlllil!O far failed to produce tj)Ol'tl! in nrtillcinl cul 
tu.re11. A rt ifldul eultu l'<!l!Of th iij fungu11can not a t pre,1-
ent be used for ~prnyl ui;, u11 enn those of the otl1 e1· fu ngi 

1'h,: red ruai;tlll hn• \Jcen grown exl.cusirnly in 1he wri • 
ter'11 luhorntory on 111crlllzed 1wecl potato, cilher in the 
form or plugs or finely ground. The bel!t l'Cllnl ts "'ere 
obta ined when the plugs or ground ,;weet potntoc, were 
placedlnQne•fonrtl, 11in t nnd one•halt 1,int wide•mouthed 
bottles,whlch"·erecnrer111lystoppcreclwith 11lugaOfcot 
ton bntien. 'l'he polnlo w:111 11t11ced In the bottlet 1''hich 
were then 11toppered wilh the cotton batlen,n nd ~leri!ited 
by stet1m. Steri! ii:lng destroys nil the ,eerru life in the 
bottle nm\ on tb<i potnto. 'l'l,ig !11 ncc'1!!!!n ry, for otherwise 
the de1·elopmcntof 1Jnc1crln nnd other fongl would choke 
oot the elo••growing red fun gus. The ping of cotton bat• 
ten kcepi out all undcslml>lc i;cr111~, bu t 111low11 ni r to 
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l~lllS. The liJ)Ore& of tlJe fungus 11.re introdnced into the 
hottleri either by spraying them In aterilll.ed v,atcr with 
11 small 11tomizer, or by 11trcnking them on with a stcrllbcd 
pl:itinnm needle. The 1\"0rk mn•t be done in II vro1icrly 
JJreJmred dust-proofrooiu. 

'fhe la11t eullurc of red fungus eunaistetl of abcut oO 
hnmeio. 1''uogur. grol\'D aa just deli!Crlbed can be cmJ>loyed 
fo1• introducing in!o whitcfly•infes tcd groves 1U1 succes11 
fully :111 tlmt oe<:11ri11g naturally. This luu been l'(lpetJ.t • 

edly11r.11·e 11 inlnfe.tedtree11near011ineuUlcnndntotber 
11lnt>tJ11. Binet! the nntuml 1up11ly of red fungus hna been 
generally 11nfficient, il la not probable that it wlll \Jtromc 
nca,u;nry to grow itartHlcinlly; butshonhl it become nee• 
e8l!nryto1mpply theartlfleia!ly--grownfuugus,thiaean be 
done in ton Jote or larger l\'lih proper equipment. 

While Ote IIJ)()l'eS of lhis fuogos germ!nateti in 2-1 to 48 
houn, fungus growth docs not become vblble on 11weet 
potatoes for about 7 day11. This time i i about the ~ame 
as upon 1\'hitcfl1 lnn·ae. Some Sl)On!:9 arc formed In 20 
to30 tlnrs ;nnd thisag11ln colT<.'6pond11wlth the develop
ment UJ)O n whitefly larv11e. Spore form11tion appenl"II to 
be com11leted in about 30 to r,o dQJ"s. The rongu, maDJ 
willihen IJP.orn lightbr!ck·red;lnfact, thenppearance 
or this culor may be tnkcn as eviclcnce t11~t spores are 
fonning. The fungur;- should be used at tha t ti1ne, but it 
will keep forn month, :md longer during the-..·inlerand 
early 11prlng. 'l'hia fungus docs not readily become weak• 
coed, or IOlle its vini lence, by. 11neeemil"c growth upon 
111\'t>et J)Olalo DI n culture medium, 11in,:c llllCCC!Bl!fo l 
growth9 of fuoi;u~ have l.,ccn starlotl upon whiteHy lnrvne 
from each of the fin,t fivegcnentlons. 

Wliathujn~tbccnslnted in ~go. rd totheredfongue 
holds genera lly true for the yellow fungns, excr11t that 
no exlen11ive cull oJ'Cll of !hf11 rungn9 11p<1n 9weet p<1tAto 
hnvebttnmade. 



.. 
Tlll'IATl1t:NT WITH INSJ.:CTIC IDJ::11. 

In dry time11, and lngro1•eaontofconditlon, the fungi 
lllaJ' not thrive auDlcic11t ly, and it may become uecewa:ty 
to spray with insecticides, or to fumigate. 

Spraying 11·ith l116'Cticidef has fa llen more or les11 into 
di8faror. Operationt 11.nd experiment. or the Florida 
Ei:perlmenl Slalfon during the J)rull ycnr lndlcate clearly 
thllteff~tive.11prny!ngcanbellone. 'J'hedlffleultlealntbe 
pn.111 have r igen from .l!J)l'tlying being !lone 1tl the wrong 
lime,orwereduetoa l11ckofthorougbness, ortoreinfni<
taHon from surrounding grovca. The difficulty of doing 
the "'Ork so thoroughly tha t theunderaurtuceenfall the 
leave11 become 11•et with the .11pra.ying .olntion can be over
come In part by taking .11pecial care, and by aprnyin~ at a 
pretJSUre of 100 pound.II or over. 

Spraying for whiteAy can be carried on .11ntteM!ully 
during ihat portion or nny llelll!Oll when mOflt of the in• 
11eete arc in the lnn•nl or pupal 111:•gee. During the fall 
(bepnaing wllb October and the greater J)llrt of the 
winier we find the whitefly in the Jarvnl 11tagee, nnd later 
In winter in the pnpt1,l 6lage11. During a po.rt ot April or 
May, M)()n nfler thedi'1lppearaneeof the11prlog brood of 
adnlts,tberei11aootherperlodofabout o montli when bot 
fewadnltwhlteftlct1llropreseritandtheeggahnreh:i.tcb• 
ed. After May un til the end of Se1,tember all !tagiia of 
the whitefly. incl111lin,r tlie 1ulolts, are generRlly presesit. 
During t hi8 period rnln~ occur tre11ucntly, 1•;hilt l ht> 
adult@ fly away from the ~Pl'flY, and the e,ri,i nre not 
genernll;v destroyed by it. Sprnyinj!' 11bould lllen be don• 
only when neeeMllry to 114l'C the t-. 

In aome omnve trCCl!I (11fr. B. F. Jlampton'e _i:rnl-'e near 
Onln""vl1140\ which 'lf'~re ~prn.ved on May 7, 1909, with 
"OohlrlnMt" 8111 "trent!lh of 1 p01md to 4 .cmlloM of water, 
91percent.ofnlllnrv1teofthefll'8tfothethlrd"tnge11 
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weni dead after 10 days. The pen:.:11tage11 of f\ludh-1otag,:, 
larvae killed WU only 30. 

The,;eare the results of counting the dead and Jh-e Jnr-
1·aeonl0 leaves,i;eleetedurepre15entativeisof goodspray
ing. On36Jca\'eso.nuverngeof02percent.ofallstages 
were kilk-d. (An. Re11t. HlOI), I'• xi iii ), Allowance wn11 
made for naturnl mortality, the pcn:eotuge of which WM 
computed upon le1ffea front unsprayed trt.>es. 1'be follow
ing temperatul'<J conditions exiBted on tlwday t he spray 
ing was made and iluriug G days thereafter: 

TABLE I. 

~lean of ma:rimo ... 85° F . 
Mean of minima., 03c F. 
<fflneral menn . ........ ....•.. .. . 74.~" F. 

Tile reaulb; obtained on some 25 Satsuma trees (also in 
~fr. IT.ampton'11 gr'<we), 11prayed on June 2, 1900, w:ltb 
"Gohhlust" as before, nNl n~ follows: 99.5 per cent. of the 
11crond and third stages were killed, o.nd 811 per cent. of 
the fourth stage and pnpae. The average of all stageill 
killed was 91 per cent. Ten leavC!! representing good 
sprnytng wero scleeted nine days after spraying. Natural 
mortality W3S ullowed for and computed from unsprayed 
tr,ies. The following temperature conditions exi$led on 
!he date of eprayln~ and during 6 dnys thereafter: 
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'l'ABLE JI. 

MAX/IIUH Al\"0 M!Nl)!Ul! TEJ.H't:IU'l'Ull&S nm 7 0.AYS. 

JusE, i909. \2nd 3rd 4th lith ! Gthl7m ! 8th 

:::.:.~~--- I :: :: . :: : 1-::1 :: I : 
I I I I 

Menn of maxima. 
!Jenn of miniraa .. 
General mean. 

. . . 89.G 0
}'. 

. . . .. 72 ° F 
. ... ... 80.8° F._ 

'fhe following table, puhlif!hed in the Annual Ikport 
for 1 009, w1111 primarlly anangcd to show the effectivene!IB 
ot the two aoops indicated, but when eom11ared with· tJ,e 
two previoua aeries of apmyings, this table beeomea of 
greaterinleN'St,11alabrougbtoutlnthedlscuR11ionfol 
!owing. The lnrvnc were mainly in the Hat fourth stage 
or development, hut no di11linction of stages wa11 made in 
counting them. The table gh·ea the results on ten leaves 
of r.prn:fing two or three trees with each strength of ~oap. 
The leaves were selected to represent good spraying. The 
apr11yi11ga were mado near Gainl'sville In Mr. ,Tames Cel 
Jon's trees, June 15 to 17, HlOfl, and the leaves were col-
1ected 4 to Ui dnys 111ter. 
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TABLE I ll. 

St~r>gthcfSoluUon Ollloap ton Soap 
KlllcdbyWha!e-1 KllledbyOcu 

l lltlO•Pl• water 9lperce11t H percent 
l lb toJgn!o water 88 1>er cent PS per cent 
I lb toU ga.1' w&ter 71 per cont 89 per cent 
I lb \<.>lijpb waterand3 

lbL.,.ublnj;soda 03 per cent 94 per cent 

The fo\101\'lng temperature eootlitionll e:riatet.l on the 
tl11yorsprayinguntlduringGtlay.11r, fter: 

TABLE JV. 

1 1A.X111UM A. NU M'tSl)LU JI T:R11l'~ltATURY-S ron 7 D AV!S. 

In lbe above three eeriNI of spraying opera tions tile 
flgu rel!lndkate tho t theJune~praylngwna rnoteeffed i,·e 
thnu the May spraying. Tempernture, [lij well ns @ta.e:e of 
development, i,aJJf)(ll'Cntlyafaetorin.11uc~11lapr:1y• 
iog,alnce we ~·onld expect lheaolu tlon!i robe rnor-e p,:·ne• 



ll1tt i11 g when several d C3rec11 wanner. Th us only 91.3 per 
ce11 t.of the 11tngcaltoU,a11d80per cent.-Of tbe fo11rth 
Mtui,::c were killed with "Ooldduat" with an J11Jllal temper• 
nture of88 degr-ee11 a nd n mea11 for 7 days of 7Hi degree11; 
-,.·bilefi!l.5 percc.nt.of themtages2a11d3,and89perceut. 
ofthetourthaudfifth 1tageawerekilled-,.,hentlteiuitial 
temper-ature 1\"IIJ 00 degrocl> nud the meao tor 7 day,, 80.8 
degree11. Tl•e reaults of Jun~ 15 to 17 In Mr. Ce\1011'1 
trtt11onfourth atagclnrvaewitb the11ou1111olution1were 
ex:cellent,with an Initial tcmperntureof 98degree11nnd a 
mcrmof83.l degreol:8, T!!Ckcflgnrcs,inconjunctlonwltb 
many general observntions, lnd icaletltal we ahould 11pray 
the young larvae In the flr11t to the third ~Inge., and the 
thinfiateouditlonofthefourth1tage, rnther tbanthe 
olderfourih 1t11ge larmeandtbepnpne. Thcy111'olndi• 
cnte that 11pn.ying J nring the hottest summer weather 
with the thermometer a t about99(legreea ia moreefttt live 
ngain11t nil 11tage11 and eapee!al ly agairtst the fourth &Inge 
anrl the pupae, Oum 1111r1tyiug in cooler wenther. 

1-'utn!galio n -,.·itb hyd rocyanic 11eid ga,, ii recommended 
for winter t reatment, no eggii or adults being pre11ent. A 
bulletin on the aubjci:t bu been issued by tbe U. B. De-
partment of Agric11l tul't', deaerlblng the worlc"carried on 
by Dr. A. W, Morrill a nd hlM 11.ulstant& nt Orlando. ThOIM! 
wiHhlng to consult t ble publlcnt lon ijhonld 11.iMrC\18 the 
Superintendent of J> uhlic Documcnlll, ,val!h lngton, D. C., 
h1cloldng u; ecnt11, and asking for :Bulletin 76 or the Bu
reau of J.]ntomology. 

Wlnterba f1norn bletitne totreattliewhlteny,bec3.u11C 
!hi, Insect is then in ite lar,·al gtages, and there nre 110 
ndull!I to fly away, nor eggs that &1'1:! difficult to kil l. 

There are two methods of 1\'lnter t reatment-fumiga . 



tio11, aod ll]lraying. Where fllml:;atlon ca11 be employed, 
ltt,tobepreforred. Th011ewho havocarl"ied onextc11sive 
fumigation C%perlmen1$ claim that it 11 IDU Injurious to 
lhe tr·- thon epra,yi11g with in~t!ddC/1. Quicker 1111d 
hc1tcrreaulth can undoubtedly be obtained with It, et1pe
c!11lly on Ille lnrger treell, wliere It 111 d!ffienlt to wet all 
thelell\'Cllbyeprnylng. For11moll 11nd medlunHl:&edtrecs 
apruylng can, however, be made nearly III elreetiTI!. 

The growcra 111 Winter Ha ren ha,-e organized a protee
til·e k!ngue, 11nU al!l'leeSed each grower one cent per year 
forcnch tree he o,-.·11ed. l n thl1 locality t he whitelly had 
Jn•I atarted ln two or tbtee grovtl!>, and the rean ltll of 
apn.ying in winier ha"e been IIO au«efll!ful that but fe,v, 
if any, mol'1l whitefly Jan-ae could be fotind lut fall than 
three ycnn ago. ThClle spraying opera.tlon, appear to be 
the m~t auccelldul on reconl. The lru,ectlclde WIii a pro
priet11r, mi11ciblc oil . Anothcrgrowcrbto.teetbathehaa 
,ucceedtu ln keeping the whitefly confined toa few trees 
lo one corn<?r of hl11 gro\·e for four or five yenl'II by thor
ough al)raytng with onother mi.s!:lhle oil . 

For winter Bpraylng tl,e aolnlio1111 mlll!II be m1ed much 
,trongtrthnn nt othertimea,aud whale-oil•oopaolution 
Rhou!d not be u~ weaker than l pound to 4 gallona of 
water. 

Winter treatment Fhonld not Ile omitted In nny locality 
In which the whitefly b j\1.81 coming In and la eonllnl'd to 
11 llmlled nrea. Under 1mch el~11rn,taneffl there im too 
much 11.t etnke In the form of o protective leagnc 8.11 jllllt 
llluetrated. Al l the gro,·cs in such n locality are threat
ened, om] nogrowereannfford to omit paylng hie 11hlll'e 
towar(l•keeplng thepestrooftned within It• pre,,ent lim
lta 8ll long Ill pogslble. It pnya better to he lp fight the 
pc11t In nnothermnn'a gro1"ethan to have It In one'a own. 
Work ebonld not be pod})Oneu ' with the thought that 
.eomethlng ~n atill be done In the aurnmer, 11lnce by l!O 



" 
Joiug the whi tcUy 11, given ano thet• cbnuee to spI't'_aJ 
UurJng th &warming JIE!l'iod in April or MRy. Fumlga1e, 
ifpossible;lfnot,theu apraythoroughly, 

Wheron localltyiseompletelyand henvi lyi nfl:lllteil, the 
trees should he treated in v,·interln order togi1·e them a 
better chance to •et fruit In spring. If co-opera tion cm, 
he effected, It la possible 1o do the work so thoroughls 
that no further t reatment wUI be neccasary until the 
11e1:tf11llorwintcr. U co-operationfor11t1entirelocality 
is im11racticable, ·1t may he feasible to effect C<Klperation 
011 the J141, r t of the owncn. of localized g,0111Nf of groves. 
Where no ro-operallon wlia ten:r ia poll81ble, each grower 
!Jbouldnevcrtheldllltreathi&o'll'Dtree&. lntblslnstance 
spraying should 1.,c the method of winter treatment. I t 
would ho inmh•IHnblo to go to the eiq>enl!e of fnrnigntiou 
where the gro1·e la not Isolated and relnfcetntion is · cc1·• 
tain, but epraylug ~hou ld be done. Loter in A11ril 01· 
.\lo,y, wbcn the gro1·e luu1 beoome relnfeiited from the 
grol'esofinditrerent neighbors,i t sbo111dbe11prayedagain. 
There i11 a t ime in A!)ril or .\lay when tl1e ,vhitcHy l11r,0ae 
areyoungandeuily OC'lllroyedby ,vhale-oill!Onp ( 1 pouu ,J 
11dth G to!) gul!one of wnlcr, or by ney other good in~li• 
clde di luted sullicicntly to be hanulcl!& to the lean •s 01· 
you ng fruit. '!'hie pc)riOO comel! about two week~- nfkr 
tbe apringbrood ofadults hlll!disappenredfrom thewiug. 
After thHt, during the period of eu,nmer rnloe, if condi• 
tloue are a t 111! fnl'Orn hlc for fung1111 growth (vlcn ty of 
m-0l11ture, 11.nd good condition or tr-eeiJ) the fnngu " dl ~· 
cll.8efl of the whlteRy 11hould 00 introdue<:d. F inally, if 
uecemary,thelrl!t'6thooldbeeprayednguin in Ocroberor 
November; in which CnBe treatment during the fo\lowlng 
winter will not be necei;snry. (See oleo unde r the fo llm•:· 
Ing heading.) 
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SPRJ NO, SUMMJ::R AND J;'ALI, S PRAYING. 

Spring treat ment shouhl .begin about two week!, 11fte1 
tile winged whltcttics h11Ye disappeared. There are then 
only youngla1·1·nepresent. This-period may occur during 
April or May, or 1K11netimet1 enrlier, depending upon the 
seawn and the locality. l n localities where the spdng 
rn ius a reabundant.aud the general moi1.tureeonditloni! 
throughonttlteseasongenerallysuitable,the!ungi,prcf
ernbly the red Allchersonla, may be Introduced as previ
ously directed. Where the conditions for the fungi are 
notsuitable,or l\·hcrelt l!Jde!lired to depend altogether 
uponsprayiog,thespring periodinclica ted isnmostsuitn 
L!c one during whiclJ to spray. The ndvanfages of 11pruy
ing at this time may he summed up as follows: (I) .'l'he 
white/lie~ are in tl,e young larvnl 11h1gefl uml a l"() easily 
ki lled; (2) they a NJ mninly on the new growth and more 
eusilyaprayed;(J ) the lnr\·aearedestroyedheforesap
piog the strength of the new growth, and before much 
aoo1ym0M has11e,·elopeil ; (4) rai n is not likely to inter
fere with tbe spraying. 

811raying may ulso be enrried on during the 911111mer 
a f ter the second brood of adult wh1tet11C11 has p:U!SCd itg 
1JoCr iod ot greatest numl>el'll, oome time in July. Du ring 
tlih time the ,d1itefly den:10118 more or less irregularly, 
tl,ere being all .stages pr- n t in eonsidemMe numbers at 
nearly nll times, nnd rain is generally abundant. For 
these re1u,ona apray ing nt this time or the year is not 
~enerally adl'ised , excepting when the tree!! are Suffering 
greatly. The fungi can generally be Introduced to jtOOd 
ndvnntugeatthiat.ime, 1md tluiy should be applied freely 
whenever the 1\'hilefl;v is presenf in sufficient number~, 
:i ml comlltiona are fnvnrnblc for fungus growth. 



l•'all iij an importanl time to spray for the whiteOy, and 
trC11tment may begin in October or Novcmher, or soon 
afte r thcadultwbitefliesof the late summer brood hn1·c 
,iiAAJlpc1u·ed,nnd artcrthc lntillnyfogof egg,,havehatched. 
'Che .KD.lght gro,·c at Bay View, and F. M. Campbell's 
g1:01·c ut Anonn were sprayed in tJ,e early pnrt or Novem• 
ber, 1908, with a spraying mirtnre whose principal lngre· 
dientwaswhale--011 soap (abontl pound to lOgalloneof 
weter) nnd about 1J0 per cent. of the larvae were killed 
For the late fall spraying, wb11le-oil soap ehould not be 
used weaker t h11n lpoundto4orGgalloneofwaltlr, but 1 

poundto6orfl gnllonsmaybcusedearlier. 
JtisnotnecCAA.'\t'Y tospl'Ry twoorthreetlmesduring 

fall or winter, as some think. lly dolog thorough work 
9;; per cent.· of the Jn1·,·ne nre destroyed, and the remafo 
ingUpercent.\\•j]\notincrcaseuntilspring. lnother 
words, spraying should be done 80 t horonghly llutt it wl\1 
be unneeeunryto repoo t ltfor thatbrood. 

The advantaga;i of ta ll !!praying may be summed up aa 
follows: (1) The young lllrvae 11m abnndant and easily 
killed; (2} they arc kllll'd before they 11·ax fat at the 
expense of thetn:-ea; (3) thetree.trcmalncleunforncarly 
[ice mon.th.t; (4.) there are few raiM to interfere with 
~praying 

SrRAYINO $oLUTION8. 

Since spraying to klll the young whitel'ly larvae most be 
done in 1,pdng, aornmer, or fall, wlum either tender !cnvca 
orfruital'c on tltetrees,ltls1Jvidenttbntaspraylngsolu 
tlon must be used that will not injure the fol iage or the 
fruit. Almost any good contact im;eclicide can he em 
ployed, 1irovided i t is eufHclcntly diluted. 

The e:,:periments rtportlld on a prevlona pa.ge ~how 
that 1:10ap solutions of 1 pound of soap 10 ·6 gal lons of 
wnter,dCl$troyed all larvae in tbe ftl'l!t three s! ageR,nml 



most of those ill the fourth and pupal atagCIJ. 1'horough 
1\"0rk resulted in destroying between 90 and 90 per cent. 
of nil the larvae. SOllJJWlnlionaofl pound ofaonp to 9 
gallons of water lleetroyed 11bout 90 1ier eent. Oood'a 
110taH1, "'·hale-oil &Ollp No. a wu used, and also Octagon 
,oap. It is probable that any kind orsoaµ will be etree
tive ngninat lbCf!eyoung lar\'ae. lo winter and late fall 
the soap soluttona should be used stronger, nbout l pound 
to 4 ;;allons of water, but n weaker solution 1u1e(I in tlle 
spring, smmncr, or eur ly fall, will b'Cncrnlly kl!l us u,nny 
of theinscctsa.sthe11trongerw!n1lo11 in winter, 

gxperiments reported on n previou, 1~1.;o 11ilow that 
"Gold.dust" Ull(!d 011 young hu·\·ae nt the n1ta of l pound 
lo<1g .. 11ouaofwuterkHledOOtoOaperctnt. l'r<Jliminary 
<:bemlcu l examinat ion l!ho"''ed that It consletcd of about 
23 J>er cent. of wap, 02 per cent. of washing: sod11.. and 
abod 13 1ier l-ent. of water. Whc11 we mixcil one 1oound 
of 1•1bnle-oil soa1i with three ponllds of wa.shlllg soda and 
ust>d one pound of tbls n1b. tnrc to 4 gallo1111 of wnter we 
i;otnbontthesnrnel'el:!ultsn11wedid Uy t:slugonepound 
of ''Oolddu11t" to 4 gullonij or wnter. One pound of v.·bale
oil .ooap alone to 9 gallon11 of v.·nter gnvl) abont. tbe same 
result II.I! the •·hnle-oll soap and 110,1:t mi:i:ture. The cost 
ineaeh ca11ewua little lea thanhalfn cent 1iergal1on. 
Whn\e--0il soopis tl,ercfor<J decidedly n cheaper material 
to uoo for spraying than "Oolddnst." A mi:i:turo as good 
1111 "Golddna1"ean lic mndc11taboutone-Jrnlf the cost by 
uaing 1 poundofwhnle-oll l!Oa(lantl 3 poundaofwnshing 
80da to 10 gallons of w11ter, 

~ 'l'Hlnn: S1•KCfU 01!' Wn!TffLY. 

About two yenn ago i■ was C.iseo\·erod that there are 
two1listinct11peele11ofwhltellythat~rioualyinfcstcltru! 
trees !n Florido. 'J'hs seco,ul 1pedeB, A kiurodea nt<lJifcro, 
ls Gpoken ofas thccloud,v-wini:icd apecieii, and the other, 
A feurodu citri, 118 the w!.ilte-wlnged epeclu. Prcv!ona to 
1908 is 1\'U~ ~upposecl lhat only one gpec_let lnfeiited the 



trce11, namely, the whit~winged 11pecle11. Tile cloudy
winged speeie11 i& fJO culled beyause there Is n delicate 
cloud-l ike or smoky area toward the eud• of lhe wiug.-. 
•It should nol be unde111tood, however, that th l8 cloudy• 
wiuged1pecie& lsareo.-en t comer. On lhecontra ry,eu.mi 
uution by A. J,. Quai nt.auce o( whitefly mnteri11l pre!!Cned 
In the Bureau of F.ntomology, Wnshi uglon, D. C., hu 
11how11 thatthltspeclese:s. isted inF!orldn prlortol89:i. 
According to M>mc drnwinge made in J.ouls lnnn i11 1893 
by Prof. Morgn11, ihed(,m]y.wi nge,1 ijpecic&· e):J$ted there 
a l that tilll<!. The white-winged speciel! ~gan to 00 
studied back In the 70'a, tmd was llr~t de11eribed in 1893. 
So fa r as rooord• sho"· it a11peal'II tha t both epeeia were 
probably introduced nbout the wme lime. The present 
dl, tl'ibut lon o l the doudy•wlnged is quite11,ei:tcn,h e 118 
that or the "·bite-winged one. SometlmCII bo t11 s1iecie,s 
cnu be round in tlle 8:ime locu!i!y nnd on the 11ame t ree. 
1'he white-wiuged one i~ the more destructive, :1ml where 
bothoccurtogether theclouily•wi11ged 11pecle11 l, relatively 
iuignificant ;nlthoughwhcnalooethl11 httler ~1~ iCl!fre 
quent lyea1111e1-ereinret1tntioo. 

A third spee/CII hat l"C(:Cntly gninCII ent rance to the 
State, the so-called"woolly whitefly, ,1/curodca lwirordii. 
Th!1111pecie11bn, boon knov,n toinfCl!tcitrns trees In Cubn 
nnd other Wc11t l nd lnn is lands for 11eme time, !mt hall 
only rccenlly become estnblillhed in lo'loddn nbout Tampa 
nnd Yhor Ci ty. l)r. K A. Back of the J111 re1111 of Ento 
mology, Wtu1hlngton, D. C., 11tntion<id ut Orlnn(lo, hru; 
wrltkn a brlefnecoun ! ortheoceurenccof thi11 ~peciel'! in 
~·Jorida, in the I,'Jorlda ll'rult und P roduce New11 for No• 
1•ember:!6, 1900, 11.5;nnd in llulletin &l,p11rt,·HI, Bnrcan 
of Eutonwloi;,y, Wa11lllngtou, D. C. 

The benefit to the grower of nny freeting 11ufflcknt to 
defoli.atecitrW1Jree11may heconsldercdnbout theequh·u 



lentofafumigntlonorextragoodaprnyinggofnra. the 
clft.-eh&UJ)C)n thewhilellynreconeilrned. Tl1eg~atmajor· 
ltyot the whtlefly Jnrvuetlieon Jem·e• killed by eold ; hnt 
:1 rew mny survive,espeelo.llyon o.ny leav« that are drift· 
e,1 lnloHomemoiat placewhel't! they donottlryoutcom• 
pletely. In :November and January, 1907.S, the writer 
eol!ected fallen leans at DeL11nd with live lourth-11 tage 
!o.r1·nc nnd pupne upon lhem, some nr whkh matured nfter 
l.oelng taken to the Expl.'riment S to.Uon nt G11lne.11vil!e (see 
Dulletln97,p.62). Tliede;,'TWl!ofeold tlint have hitherto 
oceured in Flotilla have not m: le.rmina ta.1 the white.Dy 
e.xcept In ooeor !)(Wlibly in twoplncCfl. At Crescent City 
the free,-.e ot 189H5 did exlerminnte the cloudy-winged 
~peclCII, prolmbly 1he only one prl!l!enl there nt that time. 
But ns nil eltru-, treeg 11'ere frozen lo the (;l"OU D(l, lll(l a.s 
thh t.pcclee nppcnMI to lh-e ou dt1•119 only, lt la ea11y to 
nndcr11tond how the extetmhmtion took place. Free1,iI1g 
deatroys direr.Uy lu1t few, if ony, of tlie lnrvne on·lenvea 
thn t renmin uui njured. 

Q UARANTIN~. 

'l'he whitefly canllekeptoutofnan•lnfettedgrovea for 11 
comdtlernblelengtb ort;me. With hutnliltle11ltentinn, 
gN>IHf!I cnn 111we for thcm11Ch"e$ tbousnmh1 of <lollal'II. 
1.'hl11 .should be nn incentive to etery resident of Florida. 
whether a grove-Owner or not, to l1e11, In cheeking the 
whitefly nod keeping it from r.pl"{lluli ng. Somethini; can 
he n.«Omp\ialted by closing prh·ate gn!flll ngninst \'ehieles 
eom!ng from infe,,;ted district!!, since the 11·lnged whitellfos 
:ire fmiuentl y enrried on 11e1·110n~ ,uul •·chicle" for long 
ilislnnce.11. Nurllery stock nod Ol'llllltlenlnls when hrougill 
toone'spremisessllouldbeddollntedlflhereistbeleast 
poRSlbility of nny whitefly being JJ1'C 8Cllt. The whitefly is 
undoubtedly more frequently curried long dietnnee,i. on 
nur1<ery s toelc Uian by any olhcr mcnnll. A11 a speeial 
1irecnutlon, nursery ,tock may be fumigated Afterdefoli• 
nt lng. To what extent wh itefly may be carried oo p!ekeni' 
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in11)lemenl.il i11an open question, but It lsoohy toeonee1'e 
otadultsoryoungl11rl'aebeingcarriedl11 th11twny. Cer
tain growel'II ln non-infe11ted locnlltfu have very wi&ely 
excluded the implement11 which have been uaed in in 
rested localities. Such iwvlements can be malle nfe, how-
111·er, by a thorough • 11royi.Dg with 11oa11110l11tiona oi- olheT 
contactinseclicides,cnre!M!ing takento t nturotenllerev 
ICC!J with the 1K1lution. Picking OOga nod outer garment& 
of pickeMI may be fumigated in night-tight coutaineu 
witbcnrbon \JiH11Jphide,at thero.tcofl to3ouncc,forn 
11pa~ the sb.e or n barrel, lcu·ing them in fumigation 
o,·er night. llydrocynnic aci,I ga11 nmy all!O be used. 
Oa.aoiiuetl.SC(jinanai r-tightconlaincr,dl!al110dothc 
11·ork. 

The cloudy-winged 8peeies (Aleurod e• ,subife-r-11) ha.s 
not yet been found 1tlln1 on any plant, except apeciCII of 
citrus. Mr. A. L. Qu11 lntaoee, however, reports A. nubifcru 
on somegsnlenla Ica,·ca collected at Creacent Cit1, Flor
ida, in 1891:i, by D. 0. Hubbard, and prnerl"ed ln the 
Bureau of Entomology, Washington, D. 0. (Set- Bulletin 
No. 12, part I X., Tec:hnicii.l Serie11, Bureau of EutomolOgJ, 
U. $. D. A.). 'I'be foll owlng la a rel"iaetl 1l,t or foOI! plants 
of the white-winged •pecks (Aleurode, cilri ). With re 
gu.rd to thOIIC marked by an aaler[ak, It ha~ not yet been 
determined whetllcr A. nubifera or A. cllri, or both, lnfelll 
them. The writer is of the opinion that all were probably 
infCl!lted1'·ith A.citri. 

CIIWI 1.-Fooo l'f-A:fTS l'unauo bY A. Crm1. 

;\'atiu81)«Ct1: 
P rickly A~h (F'11gara Ola'IXJ,,Hcrcul;, (I,.) Small ), 
Wild Peulmmon (Dio,pyrt11 Vfrginlana) ( I,.) 
Wild Olive (Osmanlltu, Americana (L.) B. & B.). 
Orttn A8l1 (Frtl.l'in111 lan«olata, Borek). 
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f ntro1liwed Sl)f:1,-ie,; 

Citrus (a ll \'arietle1). 
Chlnaberry (Aftlia A:edarach L.). 
Umbrell:i (Mdia Azedarach t1mbr11culi/er-a S.rg.). 
Cape J asmine (Gardenia jMminoidu E:1111). 
Pri1·eh1 (IA9u1tn1m .tpp.). 
J apan Pel'llimmon (l)la1pyro1 Kaki J,. f.). 

Pmi:Ft:lll!.t:ll BY A. CrTltl . 

Naticc Specie.: 
Cherry Lau n.!l or iUock ornnge (Lauroceroau, C6ro-

linio:11a ( 1l ill. ) Roem.) 
l'iburon,11 nudum J,. 
Uuttonbuish (Cepl,ofont l,ur occidenlolla I .. ) 
Smilax (Smiloa., @11.). 
•mackh(>rry (Ru/Ju, Hp.), 
•water Oak (Quercu, nigro L. ). 
•St::rub l'nlmetto (Sol.al mtffaCm·pa {Champ.) 

Small). 

lntr0tl 11ced Specie,; 
Coffee (Calfta .1r/1iw J .. ). 
r omegr:mo te (Pun/co Grall(l:lum J .. J. 
Allnmanda ( Allowanda ncriifolio Hook.). 
•noneysuckle (Lonlccra Japonica flr.1Jlia,rn ). 
•J,'ie11s altiuima. 
•Ficus @p. (from Costa Him). 
Oleander (Neri1111~ Ole1l11dcr J,. ) . 
Oultlrntl'd pcor (1'111·111 ep.). 
T..il ne (Syri1191J ,p.). 
Bnn1u111 Shrub (JficAdia fu,coto Illume). 
Cnmellia, or Jnponlea (Jfomc1fia Jrs,ion.ica L.). 

Tht, ca pe jasmine, chlnnben-y, umbr-elln trees, prickly 
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ash, J)rirnt11, wild olh·e, trifoliat{ orange (Oilru, tri/O· 
lillla), a11d 11.ll ll ijCltss uud abandone\l clt ru ll should be 
condemnednnd (I C6 troycd in all citrua,growiugcommuol• 
t ies. Dct1tructlon of these plantai will retard the restock• 
ing of citrnB i;ro1·e.11 with whitefly niter repn:1111\ve mea~• 
Hl'Cl!lhaveheen carrlcdout,andgreally ebecktho11pread 
or the whitefly in localities only 11artly in feJ:ted or j ust 
hecominginfe11ted. Whlleitis gafeattodutroyallU11:'11e 
plonts,lt ls tboehina~rry and umbrelln treea tbatare 
thernostdangcrous. Jt haJ!beenfoundbyeounl8and 
colculntions tha t u tari;e infl'Sted umbrella tree may set 
fr«i tens of mtll ion• of a,\ult whttenics during lute @n m• 
mer and early fnll ,ao tbota dozen umbre lla trees may be 
COUDted u pon to IJl.oerute bundred11ofm illion11of these In• 
He<: lse:icll y'3r to rc-il lock II ln::nted grove. 

These hundredll of millions swarm nbout apparently In 
annimh.-ssmanner, buthavebeeu ob&en'ed to migrnten 
mile beyond their pince of origin, ind!cnting elenrly how 
thCHC tteet4 are hlllt rumcntnl ln spreading the whitefly to 
lh1i oullyi11g eltrusgron!fi. 'l'heother df!f"lduous t re,;,a or 
1h1i condemned lis t 11\and in the 110.me relat ion to U1e 
whitefly aa the ebl naherry an(l mnbrella tree., but being 
11mnller they lonrhor fe,.,.er whiteHi<'II. 'l'he ll1te , ummer 
11nd foll migmtion of the whitefly from the mnb~ lla and 
otherdeeiduouetree11i11 duetolhe fae t thait no11e"•fo
llage is produced nt that time. The whitefly prefeni to 
deposit ill! CRQ:1 upon new and !coder foliai;e, aud wl.ien 
thisisahsent,ittu1inctll"clyleavesthe trees,npparently 
in l!ell rch ot everp:reen trce11 suc.h as d tru~, cn1ie jasmine, 
and othen<, on which to deJ)Ol!it Its egg~. 

8(:D:lC in11eet11 hn.-e in sorne instanee11 inCreal!ed nbnor
mal!y in ei tru~ tree,; that swere infe11ted wi th wbltetl.y. It 
hn, beolntbougbtth.a!thisincreneeof 111:al C11 hadlieen 
~omehow brought ttOOut liy the latter Insect. That the 
whitefly cannot Ill! the11ri11eipsl caul!Cls lndlcated by the 
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fact tbat increue of scales has not alwnys been pf'1!<:eded 
by whjtelly, and that whitefly iD.fe11talion i11 not nlwass 
accompanied by incrl'!Ured numben; o! 11cales. 'l'he wor11t 
casesofinfestntionbyscales,causlng partial or complete 
defoliation and much loos of small twigs, were in Joeali
tles sutlering from lackofrn.ln. It appears thntthis lack 
of moisture is the primary factor, and that the wl/.itefly 
madeo bad condition wol"!leby furtherexhaustingthe1111p 
o{thelrl?l:s. Th<.ll>1ckotijufficientmoisturcwcal.e11cdthe 
tree11. It also checke<I the development of the fungus dig.. 
eases which normally keep the scale11 under control. Had 
tbetreesbeensu1\pliedwithsufficientmoieturetheywonhl 
hani ~n able to put on a fairly good growth. 'fhe new 
leaves would ha~e supplied mort\ food to the treer,-: 
(Lca1·eij arc not only the lungi1 of tho tree, but also the 
organ11 in which food is elaborated.) Thill food wonl!l 
have been·used in part to feed the 11calcs an(l whitefly, and 
in part to maintain the vigor of tile trees. These leaves 
would al110 have supplied more moi11ture to the air, and 
their 11hado would have kept the interior or the trees 
moi.ster. 'l'hiswonldhaveresultedlnnthrlftygrowth of 
the almot1t 11niver11ally pre!ll:'nl fnng1111 discaSCB or 11cule£1 
lt ha11 Leen noticed that scale fungi and whitefly fungi 
often thrive remarkably well even In dry localities in 
vigorously growing tr<:es. It therefore fol!owe that the 
better the condition ;n wl,ieh the gro,·o le kept, the les>l 

' likely is it toeulferfromthe depredntion11ofin11ect11. 
Whentherelsagrcatincrcascofscale11,whctherornot 

whitefly is present,it ise,·ident Oiat the fungus disea11e,; 
of these insects are nb11ent or nre not thriving. In t hi11 
ensc spraying with some contact insecticide!, or fnmiga · 
tion,should be employed toglveimmedl11terc!ict. 

Inthespring,summer,ao<lfall, itisnotposslbletou111· 
11trong spraying mixturca, so that it may be necessary to 
Bpray the infcated trees· ee.-ernl times at intervalM of ~ome 



52 

weeks. It will not uhv11ys be noceasary to spray the whole 
grove, but only the most senirely infested tree11. When 
whitellylspresentthes11myshould,ofeourse,beat1plied 
to thcseas wel11111 tothcscale,;, 

TLefollowi11gprecaution1111houltl be kept iu mind when 
~praying for scales in spring, snmmer, or fall: 

1. Stlrny when many yom,g scales can be se(lu with 11 
lenstobccrawlingabout,or tohnvejustnttachedtbcm
se!ves. 'rheseyou11gscalesnppeareltberM01,a[moving 
spe<:ks oras round'wbitlsh dots. ·They nreea!lily destroy• 
ed by a weak spmying solution which will not injure the 
fruit or foliage in uny stage or growth. 

'.!. Any contact in~c...;:tidde may be employed, such ns 
sou11 ~olutio11s, .ernn l~ions of oils, or 1,,ood proprfolnry in• 
1$(!Cticides. Soap solutions of l l)(>UDd of soap and 6 to 9 
gallons or wnter will dest1·oy the crnwling scales und 
1ho8ejust set, togctl,er with the yom•g whitetly, lurvae, 
without injuring the trees . 

. 3. Avoid inseeticidc,, that are rocommended as useful 
for fung11s d iseases, because they also dlll! troy the fungns 
dieca11Cs of the scales and whitefly. Whale-oil wap cauaeii 
little or no injury to these fungi, and the same is trucot 
~ome of the best proprietary iusecticides. 

4. During the ~•iod of summer rninq the fungus dis
ca~cs of the scales and whitefly should be dlstrih11ted to 
1hose trees in which they do uoloccur in sufficient quan• 
tity. 

ti. The eggs of the IICale i11BCcts, being sheltered be· 
nea th the old scatea, nro not easily destroyed by sprays 
The old scalee are protected by their waxy covering, and 
llNlnot destroyed In grcatnu~beta byspr~yingwluliona, 
unless of extra strength. Hence, repented sprayini:- h, 
warm went.her when the young arc hatching, may be macle 
more effective than winter spraying. 
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I. Less starch produeed by treeti affec ted wlth fOOty 
mold. 

2. Oeflni tead1·n11 tnge11gainlld bysprnyh1gfu11gug o,·er 
oa turnl e.11read. 

3. The -,,i tnli1y or ,porei. is probably inju red by n bra1111 
rnue.l when the mlxturee is allowed lo stand In it. 

4. Proof that the fungi grow befit lu bot wet weather. 
{;. Yellow fun g118 thrives only on A. nubifera. 
6. Cultm•es ot fungi used for spraying with suceess. 
7. Cultu~s of llftb generation retain their 1·irulcncc. 
8. Pupae appllrently more or Jen immune to fungu5' 

attack. 
9. Use ~oap 110lt1tiou for spraying whitefly. 

IO. Proof that spraying with in11eClicid e11 is mQ8t d· 
fecth-e In hottCl!t wenther, agains t .rouni::cr larvae. 
ll . A second ~pedcR of whitefly. 
12. Some new food 11lnntti of whitetl.l'. 

1. ll lleuyln Florlda to•l • rt ut"'""h•ofth•funguapar•• 
alUa In wh ltefly-ln lu!N !NIH a t l hc proper time. 

2. T he ~rQper t lme to 1p,1y f ung111 opo ru 11 when lhe r-e i re 
many young la rvae on the luvu and the wutho, 11 b<>th moil! 
l ndwurn, 

3. The fung i 1hould b1pulonthetrUIHIOOn H f l vorab1e 
conditlo.,.ariu, In orde r that their growt h rn1y be helped by 
11te1urnrnerr1lna. 

4. lrthefunglaNappllod late ln t heHHOn,theyw;u not 
incru11 1uffklen1Jy to be of material adv1nt1g1 untu the nut 
y.ar. 

5. Ourl ng a Wit •~ring, favorab le condltlon1 for 1torling 
growth& of fung ,.. rn1yar1u .... rtyu ,\p r!I. Generallyapu l<• 
lng,theperlod1of1urnrnerraln1\1lhemo1tccrt1lnllme t o1tart 
lut1gu1. 

&. l nl0<:1lltluwhare th ere11not 1ufnclentrnol1ture ,orwhen 



the 1reca ate out ol condition, t he fungi grow aparlnglr, and 
ap raylng with inuctlcidea er fuml;at!on ahould ba ca«led on t o 
checkthewhltefly, 

7. Spraying with lnaoctlcldH ahould be done when th<re a re 
low or no adult whftaftlu awarmlng al>Ou l, and when all or 
m.,.lcftheeg911ha~• halched,whlch ls about 10to14da)'f;alter 
the last cf a brood cf adult& hH dkappured. 

I. In Apr il or May, In Octol>er Cf' No~•mbu, and during wir,. 
Ur, Ire the Umea Whffi the mo.11 effeetlve apra)'lng with ln1cd l, 
ctdumaybedone. 

9. ln1ummerthf11nDl ahou ldbeappllcd,beca111e d11rjngthe 
porlod of ralne spraying with lnuct icldca 1, dllllcull, but the 
fungi nn thon be aproa d to l.~e but ad~antage, 
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REMEDY FOR MANGO BLIGHT. 

By U. S . Department of Agriculture. 

The man~, most dellciou11 of tropical tru ltll, ill 001'1 
being grown on a commercial 15a1. le ln Florida, bnt the 
prod uction Jae ~n 11erlou111J' inierfcred wi th by n hmgu~ 
growth. The D<i1mrlment or Agricultu re Is endcn.,.oriog 
lo determine on n remedy for this blight, nnd h:111 just 
illllueda lmlletin givi11 g thedctnilspfe<irlnhtexperiments 
in spraying Htc frnlt. Spraying with Durdeuull'. mixture 
l!Crvedto keepthe frult free frominfec tiou althoushwhen 
applied to the blOMOms du ring the rainy J;Ctl!iOn it was 
of llttleorno val ue. 

Beneath mango 1reea 1he d f11e.11r.e ran a lwayrOO foun,I 
on the fallen leavet. Ilen: thel!e lea,·et< merely await :, 
favorable moist Genson lo 11pread the dlaeasc widel,Y 
Oroweniof thisnewly Introduced fruit, which undoubled• 
ly would lie very popular In American nmrkela ir It were 
more abundant, realize tho aerioul!nel!B of the dl11en11e nnd 
it was to aid them tha l the wriler of the Department's 
new bullet in wa1111ent to Florida to study the trouble. 

i\langoe come Into \,,loom ,·cry irregularly. T lu,y are 
very dependent upon wcatbercondi tion11. Tf theweatber 
h11ppen11 to be dry at blooming time an,I untll the rroit 
l1eet, t1,efrnltenn bebroughtthroughto r ipening free 
from inrectiou, by 11pmylng a t certain lnt11rvnl11. How
ever, If the wenther h not ,l ry the blot1110m•bllght tlour
is!Jea when the tree \,,loom11. Ia the Departmeut'11 e:1 -
perh nent11, spraying the blossoms e,·ery day prevented a 
set ol fruit and •rrn,ing the blossoms e\'e r.l' other day 
did not ,save • uffi clent fn11t to justify the vi:penre in 
epraying. 

· Spraying wna, howe,·e r, efTeetire in kee11lng the bud" 
o r the flower8 free from dl11roscs even after the tlowerfl 
began to open. E:l:perlments f\OOlll to 11how that the bnW! 
ahonld bc11prayed 11 ! le1111tevery4th day until bloll!loio ing 
time. From then until thcfrultls$et,sprayi ogeeeme to 
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beorno1•alue. 8 0'lll'ever, a!ter tbefrultl18et ltw.n~ 
kept conred with llo rdea.ui: mixture during the first 8 
or IO weeks of illl development to {:reat ndvnnlftge. 

The fruit1aremost 1111see1,tilth1toinfection justa,, the1 
an: 11etling. Co1u1ei1uently, it appeal'# tha t It ,.,ould be 
bellt to make three applications of Uordeo.ux mixture at 
W8.'kly !nten·als, op11lylng t he fl l'li l one w\Jen nbout one
hatr to two-thirds of lhe blOS!l0illij have 011ened, and fol · 
lowing these by 11. fourth appllcatlon after n htJ)l!C of two 
weektlandaflftb one 1hrceweek:sla ter. Altogether tbi.r; 
would make fiye 1pmying,i; for the frui t in addition to 
theh,·o(or in someca&e11three) forthe buda. 

The only solution at J!N!sen t for frooing the mango 
during Llossomlug time from thl ij d t·ea,le,\ dl l!CQSC ls to 
develop 60me rnriety wh ich will be Immune. The Mulgoba 
111n11goseem~ 1o ~a re11is lant qua li ty In 110n1edegree. 
It ha• been kno~•n to kl II goo<! c rop of fruit when oU,er 
mango lree~ luilcd to do ,i,o. The rapidi ty with which 
thebllghtworho11trccs tb.n tpoRset111uol"('Si8tu 11tquality 
may be lllu$t rate,1 by n concrete Instance. A tree had 
been s1irnycd three limes with Dordeau:s: mliture, and 
the llowel"I! u11on It opened in foll bloom on Man:b 26 
with c1·cr.r indlcallon that a goo<! crop or fruit would be 
set. On March 28 all or the flower& were dead a ml dry. 

Weatbercouditlonsut preijent rn nkc italrnoat itnpoSl!.i 
ble for tb.e mnngot1 that bloom in winter to set a11y fru it. 
Conditions during December and J anuary are ideal lot 
O,e infection. However, nt the time of the mango'a spriu,:
bloom tlte weather conditions for good wtting11 of frui1 
seern moreoHen fo,•or.1hlc thun uot. TbiK frnlt may be 
hroughttliroughl,1rn!ll urityl n ndille(l6e-freen 11 ,l clt'lln 
<'onditlon by a moderate nombcr of "Jlrnyinll,'R with Bor
denu:a- miit ure. 

ltiH 11~.-erso dry, howe\'Cr. but thut ~1 ►rnying wlll ha,·e 
to be re,,or tcd to in order to keep lhe fru ite fr<?e fM1n 
dil<ca.llt'flllflert hey ha,·e11et. No umountof fer t il i,.11tion 
or the ~oil wi ll 1akc it" J•face. 
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THE SWEET POTATO CROP. 

By C. IC. M'Quarrie. 

A8~i6f<lnt Supcriutendcnt, Farmers' Institute, Unii:er,ity 
of Florida. 

'fhc 11wectpofatocrophold11an importantplaeeamoug 
thegenernl fnrmcropsofthisStote, b,eingthird in poin1 
or n1lue (running n eloseraee w.ltb cotton, which ia see
ond in the ljst). Jts po~ition is more important than cot
ton, as It is n maintenance crop and for the most pni-t 
consumcdnthomeandnotsnbjecttomarketfluct.uations. 

Because of its nclnptlbllity to all sections of the State, 
!hepossibilitie11of th iscrop, fromamoney-mnklngstnnd 
110lnt, are great. The present y ield could be largely in 
crclll!ed by adop ting impro1·ed methods of production. 
And if there Is one crop more than any other that can b,e 

depended upon yei.1r in and ye,:u• out with n lnrge degree 
IJf certainty it is the sweet potato crop. 

l.lut to get imu:imurn reEm lts and put this crop where 
it bdongsasoneofthebc!ltfarmcropsof the State,cer• 
tain factol'!l ineropprodnction mustbestndled and aeted 
upon. Theseare:Ttspln<.-eincroprotation,sollprepal"ll
tion, the kind or fertilizer to be used, the quality of gaJJJe, 
mcthod!I of application, planting, care of !he crop when 
grol'l·ing, the l'f1ricties bel!t suited to tbe soil nnd to cli
matic aud local conditions and methud~ of harvesting 
and care of the crop aflerwarJs. 

The sweet potato crop in the general rotation should 
follow a crop that puts humus and fert ili ty in the soil. 
Humus enables the soil to slore moisture, Increase!! ilis 
temperature, furnishes a certain amount of p lant food, 
reta rds the l01;S of fertility by leaching, irtlmulatea chcmi-
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rnl nctiou, nnd fosters the bacterial Hfe 80 essential to u 
lurge crop yield. Crops such as ,·elvct beans, e-0wpe11.S, 
soy beans and beggarwet:d nreldenl for this purpose, for 
they not only Increase the fertility of the soil by their 
ability to collcc:t the f.-.;e nilffigen of the air and store 
it on their roota in the form or nodules, but the plowiug 
under of the nftcnnath of !lwse crops Jluts humus in the 
soil to keep the crop supplied with the needed moisture 
while it ie growing. 

Wbcre any of .these crovs have been plowed und,:i• iu 
the tall uud a winter cover crop, such as rye or oats, 
grown on the land (which is an excellent plant for con
ser,·atlon of mol!ftu1-e and fertility during the winter 
months}, and thC!le crol)S again vlowed nmler in the 
green state early in ijpring, there will be ideal soil oon
ditions for a large crop of 9weet potat(IE:jj, Some prefH 
to let the oal crop get to the dough stage aod cut and 
cure it for bay and plow under the stubble. This is 
also nn ex~llent rnetho<l, unl<!sS in localities where it 
will be too lute in the season before the oats are r(!ady 
for cutting to be In time to plant theaW<.'<ill poll.Ito crop. 

Plowing or breaking the land In the Jntc fall for all 
spring-planted crops is the bt'f;t method to purane, tor if 
we wait till spring the soil fa:apt tobetoowetufter the 
winl<:rrainatodogoodworl:,undthe,·cgetatlonandma• 
teria!s plowed under in the spring will not have time to 
rot and assimilate with the J;Oil to fo rm humus, nnd the 
soil will not haw, time lo pack back and get Into the me
chanieal eondition neCCi!sory for suceess ln crop produc· 
tion. Thereforewew11.nt todo this breaking in the fall. 
For this purpose a tool should be URed capable of doing 
good work and plowing completely nnderall the vegetable 
material on the top of the land. A di.ek or bca\·y turning 
vlow ~hould W used for this purpose, aiming each time 



togo a conpleofinches or so deeper than the last break
ing was clone. An old land that has !J.een 110me yean1 
lncul tfration11ubsoilingcnni,eprofitablyadoptcd. 'this 
,iub6oiliug can l;e d11nc with an ordinary scooter stock 
with a ijix-inch shovel fo1· a JJlow, l'nnning right behind 
U,c brcnkiug plow uml going 1111 deep as it is possible to 
go. 'l'hissubsoilingopens and aerates the lower soil thrit 
is no1 ndvisable to turn on top or mix with the a lrcad~ 
made soil. Italgo hclps to retain the moisture received 
rrom Uie rainfal l, prevents, to u eerlajn cleg,·cc, surfnce 
wl!filli ugduri ugheavy rains, andenublesthecrop (otlraw 
on the lower moisture strain in the growing period when 
iooisture is the main factor to a large yield. It also 
11en·es the PD'1JOBe of soil aeration to a lower depth than 
the breaking plow can do, thu l! tending to pl"OmOtil the 
bactcrial iifeo!tl!esoil on which crop production so much 
depends. 

In cases where no winteroo1·crcrop Is grown on foll -
1,roken land, 11fter c1·cry h,:,avy rain a tool sud, aB a 
weeder or lmrrow should be used, running lightly O\'el' 
the lo.nd o.nd forming a du6t mul,:,b to prevent the rapid 
el'aporation of moisture that oecurs if a crust isallowll<l 
to Nmiain long on the land. "No deep running tool is 
wanted for this "'ork. 

An important point conneeted with this crop Is the 
kindof fertili7.er uscd,anditis nd1·iBabletoconsidcrthis 
[rom the phm !-food standpoin t and know the formula 
Uu'ltisllkclytogi1·c11gbcsl1"CSults. Someo! tbeE:xperi 
ment Stations of the South hn.vc gh-cn us deftnlte infor• 
mntion nlong (his line, "·hich, couvlcd with l'81!\llts ol~ 
taiucd by a number of farmers iu growing t he crop, en
ablCI! n~ t.o suggest a formtila that this crop wi l! gencmlly 
do .,.,ell wilh. A fa1·ori le forn111 la contains 3 per cent 
of ammonia, 7 per ~cot .phosphor ic acid and about S per 
cent potash. And in thiA connection we wnnt to know 
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the 1·aw materials that en ter into the make-up of thill 
formula. For instance, we know that eottona~-ed menl 
or easter JJOID!ll-C is not the bel;t for the source of am
inonia, because the use or these tends to gi,·e the crop 
soft rot and a poor keeping quality, and we also know 
that for the potMh source we should not use any r aw 
material v,ithch!orine!nlt,such aemurlateofpotaab.or 
kainit, as the chlorine in them tends to ghe an lcferlor 
quality to the crop. 

The raw material re<.:ommended ror an nmmoniate 
soureeare eithertankage,s11l11hateo!ammonia,or blood 
andbone;nndforpotash,sulphateorpotash,ordoublc 
sulphate or potasl, a1nl magnesia. 

The farmer who plnntll_a large acreage of the crop can 
get the fertilizer m:.mufllcturers to compound for him any 
formula hi! wa11ts and or any preferred matcrinls, hnt 
t he small grower hns eilhe,· to take whnt he can get on 
the local market or do his own mixing, wltich i11 quite 
eaeily done. 'ro mix n ton or the foMnula given above 
am! of thn mat,wi,ila reeommemled, he would have to use 
about900poundsotbloodandbone,orbouetankage,800 
pounda of phospborleneldnnd300poundso(sulphleof 
pota6h. 

l~ind t h:it 111 in good mechanical condition with con• 
Hidernlile humus in the son will tn.ke care of more fer. 
t ili1.erto aikant11geth:1n poorthiniroildevoldofhumus. 
'rile deptli of J)lowing c11t11 qu ite a Agure also along this 
line. A go01l rule to rtilopt and one t ha t hrus been found 
sntisfactoryinpracticeisto useo11ehu11dred{'OUDdsper 
acre fo1· tbe right kind of pln11tfoodor the formula al· 
•~111ly ment.ioned, for e,·e rr i11 ch of depth that the land 
bas been 1J!owcd. It iH true e<:ooomy to use enough fer• 
tillzer of the right kind to get the maximum yield with 
the lea~t cOflt of 1irodnet ion per bushel. 
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lt is a well•known fact tlmt lhl:' root 11y1tcm la the 
roundntion on which a cro11 Is made, alid the methods 
of applicat ion of thetertH!terdetermine to agN!at extent 
the vigor and numbero! thefoedlng roollelsof a crop. 
Fertilizer applied In furrows, drllls or hills tends to make 
the soil streaked or llJIOtled in its fertility, CO DSCIIUCDtly 
curtailing the root sy~tem ~a,1,;e the roota of lhe crop 
ure11ot11pttoa111·eudthro11ghnll theeollaij lhcy"''OUld 
do if the ferU!ity wn11 uniformly di11tributed. There
fore it ls recommended that, on all well•JlreJlored 110ils 
plowed to a depth of six !ncbea or more, the ferli\iu,rbe 
hroadcu~,eu on freshly prepared land and 'fl'O rked into 
the soil by means of hlllTtlW, "'eeder or culti,ntor, a few 
daya ·previous to planting tbecrop. On &oils dell.cient in 
tmmus, and plo1:1·ed n fe"· inchea in de11th, the uppl\ca-
1io11 of the fertillzl.'r I.l ad best be in furrowij; IJ ut in such 
n case the quanti ty 11~ed mus! besrnulJ uno.l the crop will 
he ot n correijponding degre(!, Ums mak ing the COIII more 
Jlt'!l' IJushel, for the Int.or l'NJulred is the 811.me in both 

WIHlnHerthe"draw11"iutheseed-bedarereadyfor11et
tingoutin thefleld,enough l11.nd shouldbe prepnred fo r 
(lie p11r1msc by muklni;: It into' beds about fo ur feet from 
liln ter to center. 'l'l:e helght of thClll! hedll ~hould I)(' 

Jctermincd by the nnturo of the land. On ro\llng lnnd, 
whero there is ample drainage, these beds ahould not be 
1uore than twell·e to fltten Inches abol'e the level of the 
grouod ond made with n well-rounded top, Mt , 111:irp. On 
flatwoodswhere d rninRb'CiBdeftdent the beds Rho,ild be 
mndeveryblgb,sayt11•otothreefeet,110nstotokecnN'!of 
ezce;i;h·e rainfall ln rainy weather, bccau,ie tile roots of 
Om crop Mhou!cl not be in Rfagnant water nt nny time. 
Thr, best tool for mnking the bedll is a dl•k cnltlvator. 
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'l'he dlskll can be a rrungecl at different nnglea 11nd depths 
to make a far better bed and at con1ldcrnbly less COBt 
than th06e made by a turning plow and afterwards 
smoothed off with a hoe, lUI is the general practice. It 
is not nd\'V!able to m11ko more beds than are required 
at any one time, becltu•e a better .rand It aecurcd-wben 
tlra1't·s or vioeii nre planted on fl'Cllh• made beda, on ae
co1,mt of t he 11ettling of the 110i1 about them, tbnn when 
plants are put on bed11 a fev.· day11 or a week af ter they 
were made. 

H.drnws are set -lilt in April , the vinCl! that we want 
for the mo.in plnntiug~,ilJ be ready tobeeut for this pur• 
!)06C in May. For Jt has been found that the cuttinga 
of the vines make a larger yield for table and mlll'ket 
than where dra••are used, nt1d it ie the ut ual proctiee 
jllllt to plant sumeient drnWIJ; to gl~e plenty or rines for 
lhe main planting. 

Tn tbe phmting operntlon the vines sbould becut to 
!eugth11 of twelve or 6.fteen inche11 (we dou't want t hem 
too long), and laid on tup of the bed about fifteen inebcs 
apart with butts all one wny . By UB!ng n forked stick for 
thepurpoi,c,· wecaninaerttheminto theflOll toadepth 
offonrto11ii:i nehei;-, 11lways takingcarotoh11ve tltebutt 
e11d1 dowu. The pruetlee of 11ome gro,vera of pushing 
the ,·inl'!J in the !!Oil at the middle nnd lenl"lng both ends 
atkkingoutcannotbegenerally recommended,aein that 
Clll!(l the vine ls ruptnNld and more than one joint will 
root, which tends to n lower yield than where ooly one 
Jo int root", which i8 the cue when the butt end is in
lCl'led. 

1f dry weall1er pt'eVllill at planting time and the soil 
is deficient In molllture, watering the planta Immediate
ly after 11ettlng them out is recommend!!(). For this pur
poee 110me VMl!ei with a 1pout on It (such u an old cop
per kettle) 13 bCllt , pour ing about half a pint of water 
in the hole where the plnnt ill set out, Inking care to run 
the we tted ijOi\ to the root of the plont. TbiB should be 
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,Jouein theevening,and next inorningalitt le ,.kysoil 
11!,outd !Jc throwo over these wet plaee, to J) rl!vent the 
evaporation of thnt watering . 

.Moretllanonehundredao.calledvariellC11of11vteetl"• 
t11IOC11 make up the Uat of whnt we have In the Stale. 
Mun,r of these are really the sume, but under different 
names in different lo<:ulltlea. 

In selecting u suitable variety two thing!! Bhould 00 
kept in mind,and them(lllt imJ10rt1111t in thl11'Cllpeeti11 
die market one la catering to, and another la the late· 
11tsliore:irline1111ottheV11rle1y. Aa11b<1meral pn.,po11ilion, 
nn enrly,·:1rietJ· doeauotgi,·eua1be lnrgeuyield,a11d 
i11 not r.ueh n good kee11er ll' hen etored III n later variety 
whkb matures thoroughly before hnn-eiiting. A variety 
in grent demand fo r curly 1111mmer sb.i pJJ ing to Northern 
market.II Is the ''Big Stem Jersey," 1m l thlij ,·uriety is 
mogtly confi ned lo lhe centra l and eouth•ctntrnl part 
Or tile State, where if la gro\\·n largely at a catch crop 
succeeding a winter truck crop. It it not lu much de
mand in the Southern mnrket because of Ill! d ry, ruealy 
n11 tu re, the Southern mnrket11 c1111ing fo r n 110rt swee1 
potato of the ynm type. Among the r1worite11 for do
me1;tic use nod of mtdinm earlinel!t a re the "Dooly Yom,' 0 

tile "Nancy Ball ," nnd "'l'rimn ph." The "White Spanish" 
xomntiruee ca lled 1he "'Tar llccl" is the (mrlleet we have. 
\mt t he quality is lnforior nud ia not in mucli dem11.nd 
a!ler other ,.,.rie!ic,i come 011 the m1trket. "Southern 
Queen" and early " Pumpkin Yam" nre mcdinm early 
wa rietlee and are of excellent quali1y. "Dewe_,-," «·rel 
low Bunch Yam," "Vineland" and " Hall's Golden" nre 
aloo desi.rable tyJ)Cll!I and are the lnte11t ripentng rnrietiee 
for domestic use. These arc good keepers when a llowed 
to r ipen nnd ttored properly. 

Sweet potatoee arc n!BO much used for s tock feed and 



" 
cnn be profitably gro11--n fo r U111 l pur1J06e e11J>eeia lly for 
hog1111.nrl dairy stock. 'rhey can nhu be u&c(l to adv11n• 
tnge torhorse8ntl mule feed along with grain feeds. The 
stock.feeding mrleties grow to a la rger @izc 11nd urc 
much Inferior In qua lity to thooe u11t.>d for dome11tic pur
•-· Among the bes t l,::nown in thia claf!S are the 
uwbi te" and the "11urple'' West Indian Yam, " l.l rai:ilian 
\'11 111 ," "Nigger Killer," " Elayli ," "S1iani11h," "San D-0 
mingo," "Da\·is Enomiou•" nud a number of other~. 
Snrne of lhe!!e do better in some seetlon11 than o(he~, 110 
that ono has to oousiclllr uial lhul out, U po911!ble, the 
v:tric1ybcat 11uited tohis@oil , !oca tion an1l ellmntleoon 
dition K. 'fbb np11lle,, both to the dome.lie nnd tn 1he 
11lud,-feet1 tJ1Jel'. 

AfH.ny of our nat ive formcr11 th ink thnl 1he Hwcct potato 
c1-o:~ doeH not roqulreuny r.ultimtion. If it !s plonted on 
now lond, llttle cultivation wlll be required, mi grau nnd 
weed~ are not ap t to be much In c\·idence. Neverthelesll, 
on oec1U1ional s tirring or the goil, µartl cu!arly In di:-· 
weather, is usefu l for the oonser1•a tion of molf>tnre and 
the nrrotion needed to produce a good cro1~ 

On old land tha t hna 1,een sevcralycnrs In cnltivntion, 
gral!fl ond weeds wm get •1uite rmnp1mt ahortly nfter 
plnnt ing, particnlnrl_v Jr a lieuvy nppllcntlon or fertil izer 
hUBbeenputonthecrop. 'l'o keepKuchin chcck,thc 
cu\tfralor muat be n•ed 11uite frequently until the i: in('/11 
completely ooi:er Ille ground, when ru!tivntlon may ce~, 
ns by that time the .i:ou ng potntoe:!I will be tonnlng in the 
110!1, and thcirgrowth 11'0uld be interfered r.-l1h ltcultl•rn• 
t ion w1111 continued any longer . 

1'he best tool for eultlvnt!ng this crop that we know of 



is 11 two-horse disk cultivator with thcdiska set e.t 11 suit• 
nblolungleatdifferent depths,so as to run along the sides 
of the bed, scraping weed1, and some i!Oil into the water 
furrow in the operation. Alter lhc ground hm,been gone 
over in this way, thenngles of the disks arc reversed and 
re!Jcddingisdone,leavingtheLedsinthdrprcvionsform. 
This work uot only deans up the weeds and gr-.u!ll, but 
nern testhesoil nm! tend& ton larger yield. 

To protect the young plants from Leing eitlier torn 01· 

,;o,·tmid in d1coperation,tliefcuders,wltl1whicbullsuch 
tool>1nrepl'Ovidcd,l,p,·e tobeattncl1ed totheframeor the 
cultfrator. The6etendersbavetobeproperlyndjustcdns 
to vddth and depth to give the best results, l.c.tcr on 
wbcnlhcvinesbegin1·unningandintcrferewiththedisks 
in their work, a home.made attachment with fingers on it 
to lift vines out of the way can be fastened to the cult i• 
,·ato,· nnd used to good nd,·antage; for cultivation cnn be 
c111·ried on mu~h later than if this wns not used. 

011 thcae fal'lns where culth1ttors are not used, the gen• 
era] m~thod 1m, ctiee<.l for keeping the weeds nuder con• 
trol istouseaturuiugplowforharringoff lllebeds,cieur• 
ing the to11 by hoeing, arid then bedding back again. Thi~ 
takes more time, and ls mo1e expensfre, beenuac the plow 
will not co,·cr more t!Jau· a couple of acres ln a day, 
whcrcostlici ,liskcnltkatorwi1Jclearat!cast8to10acl'(!8 
a day. l•'cn,lcra to protect the young plunls cannot he 
used on a plow, and in the rebedding operation n number 
of plants wil! heco,·ered by soil, requiring nu extra hand 
to unco,·cr them. When the vines begin running, an 
ex!ra hand is also rC((Uircd to rake the vines out of the 
way of the plow, lhus aclclillg fifteen to twenty per cent 
to the cost of producing the crop. The work will not Le 
ne ,,:ell done ns by the cultfrator, for the rn.kiug of tho 
1·inea out of the wayoftltc plol'.· nnd back agnln dnmagcli" 
thf.m1rndcurlails1liccro11 
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Care should always be exercised not to work the soil 

when it is too wet, or 1\·hen tl,e ,·iues are wet with either 
dew or fain, for that tends to "scald" the leaves, and is 
detriment to a good crop yield. 

The bulk of this crop is uot generally harvested until 
the frost occurs. Tbetl.cldsbould then begone over, and 
the vines cut fNHll the crown of llie b.ilUI by means· of a 
sharp boo or sickle. This operation prevents the deeay 
in the frosted vine~ from being communicated to the potn• 
toes,nnd RO ea.using the soft rot which &hows itself soon 
after the potatOell are dug. It we follow this method the 
potatoescanri~ninthegroundbeforewedigthem,and 
their keeping l]nalities w\!J be improved. 

ln the dig(:'Ulg operation, care l!honld be exercised to 
preventinjurytothetubersbycuts,scratches,orbruises, 
which are another souree of sort rot. Where a eonsidr.r· 
nble acrenge ls to be barve~tcd, it will be a po;nt of econ• 
omy to u&: n l'('g\llar potato•digger. This works better 
and quicker, avohls lnjnry, nnd ensures the getting of al l 
th!lerop from the ground. 

After the digging, the crop should be allowed to lie on 
1be ground in rows for three or l our days, mi as to ~t 
t horoughly dried and enrcd by the sun. lt is as neces
sary to cure potatoes, both Iriah and sweet, as it is to 
cure hny or forage. 

How to store the sweet potato crop in such a manner 
aa to ensure againstlOSl! by decay,ls a matter that seri
ously concerns the farmers of the State. A considerable 
l088 occurs ln this crop every winter rrom preventable 
cam.es. The method of harvesting the crop 11.n) rei!ponsi
ble £or a large nmount of this losa, and the methods of 
storing formostortbebalancc. 
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We h~•·e .seldom, Ir ever, seen • ■ucceasful n,eet-1.ota. 
tohou&emaJebydlgg:ingjlholeln the ground anO roollng 
in,orbyimitatioga11mokehou,;e;beeau11ebothofthe11e 
luck •·cntilitiou, A L'<llllrnon proctice l1 to make fimntl 
cooical Pilca about ten bu&bcls each, and to cover them 
wlthiwiland hark. A.8fo.ra8DJJ' ob6ervationa(loeii, tbl•· 
method i1 rre11ue11ll1 a failure, because the contents of 
theao pilca are not properly secured agaln1t r ain, and 

· a re not 1,roperly 1·entilated. In my own practice I ha,·c 
round lt008ttoi.tore1weetpotatQe1,1!nbanl.llonthe top 
of ground COlll"eniently near to the barn or dwelling• 
hon~ A 11ieee of ground running nonh and south, of 
the desired length, and about four feel wide, ia le'fellt'd 
by 111eou1 ofa hoe or ra.L:.e, and the potatoea are piled 
on thill, about fll'e feet deep, tapering to a ■ harJ) ridge. 
Thia ,nake~ a long V-11haped bank, and cnre is taken to 
hnve the aides with n smooth and uniform 11lope. After 
all the potntoea arc piled in the baok, a good phm !,· to 
allow them to have a few days' exposure to the sum ijO 1111 
lo \Jecome thoroughly dry, coniring ut night with sac.k11 
or he.y to keep oil' the dew. Then the whole bank is 
covered two or three inchtll! deep with IIOme kind of hay, 
and on1r 1he ha.y :1 couple of inches of 11011 are thro'lrll. 
1'hc hay 11b&0rbs the moillturc thnt 111 gtven olf by the 
Potatoes during the ,wcating thal occura 900D after the 
bank UI entirely covered. The soil keejNJ lbe hay in pfa~ 
a ml Jltotee111 against cold. The ban.I.: should be made 
water-tight by means of boards laid length11i5e, ll"itl• 
lepped edges to shed ra in; or a tem])Orary frame of ,cant• 
Hngscanbem11deo"erthebank,nnd11hlnglesortnr-paper 
used to keep !he potatoes dry. 

It the crop is qtored in this way, it la leu likely to 
rot thnnwilhordlnnrymethods,audlt can be held until 
late ln spr!ng,when prieee ron high. 
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POUL TRY RAISING. 

By A. P. Spencer. 

A81i1ta11_t in E:etc111ion, U11ii;eraity uJ Plorida, Gainurille. 

'J'here 111-e about G,000,000 farms produci11g poultry iu 
the t:'nHcd Stutes, hut compnrntivcly few of these raise" 
poul try otl,erwiSI:! than as a side issue. Several large 
ponltry plilulll a~ operiited, but !heir output is but a 
drop in the bucket in compnrison with the whole amount 
of poultry products produced anil consumed. 

The average housekeeper on the form looks to supply 
he,• rab!e with eggg from her own poultry yard. At time~ 

>olie has abundance to spare ; at other times her supply 
of (!'Esh eggii is limited or cut off, and she depemls Oil 
stored ea,:g11ormust purchnscfromn neighbor or grocer, 
the shoctage usuallyoccuriugwhen prieesareahove thl'.l 
average. 

Thi~ shortage muy be 01·ercome if there is a better un• 
dcrstandingof t hedctai lsof poultry raising and sufficien t 
lime given to carrying them out. Successful poultry re.is• 
ing1'(!quiressornesktllandexpcrience backed up by coo,. 

no111ic11l management, co1111lant attention and constant 
fol'f'sighf. 

'.rhe a,·erngc hen ln~·a aOOut sixty eggs in a year. Only 
about half the eggs vtaeed under hens or in incubator~ 
ha tch,and manychickathat hatchdonotlive ton mar• 
ketable uge. 'l'he~c figures are only approximate, but 
t!Joee who havcgi1•cn attention to auch matte!'ll will not 
doubt their approximate correctness. 

This ls not the best that can be done after allowing tor 
na tural environmenta, · and considering what has been 
learned from experimental work and using the artificial 
methods dc,·lsed cxprellllly for making poultry roislug 
more profitable and less auloject to failure. 

Poult ry r•Mdm;tion ff!r profit up to recently wn~ 
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vle11i't:d f rom three pr incipal etondpoh1111. · Fint, produe· 
tion of eggs; isccond, J)roduction of meot ; third, produc
tion of breedini; stock. A new phnse of the bu.e.ine88 has 
recently come to our altenUon in t he production of day• 
old ehich for11 .11pcclal trnde. 

It matters little which J.oh a!IC of the bu.11ineu i11 under• 
taken, 110me vital prlnclplee mu•t be adhered to more or 
lll811 cotllltantly or there ll' ill be li ttle 11atillfaction and 
letl!I proftt. 

l o a ll case. it i11 well to ,tar t on a moderate scale. The 
ineipcrienced 1ioulltytnrtn mo8t get practicnl experience, 
~ome of vd,ich may he more or \cu coetly. If the atart 
it wade 011 a small scnle nod well within the capacity 
a ndfinnnce11, Ut.hemethod1areceonorniealanllbu11inC!!-8 
ptineiplea11reappllcd,it la re.1110nnhle toexpeda fair 
11ro6tinreturn. 

On the averai;e Florldu farm, poultry can be mode 
1•ro6 table,11ndtodothl11ltiRlroportont: 

(1) To JMJture good ~J11.'<:lmen11 of well•brcd fo wls fro1t1 
produet11·estocl.::. 

rnJ To feed rcgulurly with rt vnriety of feed~. 
(3) 'l'ohouseeomfor111blynnd l.::ee11freefrom liceand 

mite&. 
(ol) To furnish n con1t,mt 1upply of g~n feeds twd 

fre11h water. 
(I>) 1'o seelhattbeygeteicereillednily. 
(6) To koopn cnrdul suver\·Jslon over them. 

Three ty pes of poultry brceda lend tbemse\~es to the 
vnrioua methods of marketing. 

Of thC6e the White Leghorn 11ndoubtedl7 luwe the pref• 
erenoe in F lorida. 'f'he Drown Leghorn, Black Sp,nnl@h 
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aud Whiie Minorca have muny admirers, and from the 
~ttt11dpoint of eggs these breeds are uuexcellcd. ThcJ are 
pooorsittel'8 and nerrnu.s and require high fen«'!! to con
fine them. 

Cochi~11, J.anghains aod Rrab1J1ns are dibtinctly meat 
breeds. 'l'hcy grow r11pidly and 11utk1Jll satisfactory table 
fow!, and nreu.suully inferior layers but good brooders. 

The American or intermediate types, such mi Rhode 
lslli.lld Reds, llnn-ed, White and Duff Ilocke, Orpington 
and Wyuodotteaarc ~tsuited to the average furmer 
or market poultryman. They are quite generally used 
and are well f.Ulted to Florida conditions'. These breeds 
arewellcstablll!hed and breed true toeolor,wlth the ex
ception of the Ilhode Island Reda, which b.ave a more re
cent origin, and it.is oftcn ' difflcult to eeeure uniformity 
of color with them, hut as a general utility fowl the 
Rhode h!nnd Red Ja oousidcrcd one ot the best. Color 
markings are usua lly o! Sel:ondary importanCt!, a lthough 
there is II preference for white or yellow-skinned fowls 
iuthebcstmarkch. 

It cannot be truthfully slated tbnt auy one or two 
breedaarebetterthnn all others under all conditione, but 
in selecting the general utility it is usually good policy 
to udopt one that is known to be productive under fair 
management. 

Perhaps more attention hn.s been given this phase of 
poultry l'tt!slng than any other. Laying hem should be 
fed for two purposes only. FirM, IQ l!Ustain the body, 
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1111il,11econd, to 11roduceegg11. When tho body has been 
thoroughly nourished nnd add!Uounl foot.I c111cu there la 
a daily waste from 11ome one or moro CflllRCII if they fuil fo 
lay. If they art! taking on an exeeJJ11i,e amount of fn t, 
w me of the food !1 being nsi;imilated for lhia pn?'f)OM!. 
Ir !hen! Ir, no lncre11flC in body v.•eiglot, the food may be 
deficient iu the ncecssury elemcnl• for egg production, 
or the fo"•I may not lay becauae of iudige11tlon or old 
age. For thellfl reuo1111 il is a lmoBt lmpo411lblc to 11~
ac ribe for n non-laying flock 11nlEll8 all t he p11 rlicnlars 
11bontthnttlockaro kno..,·o. 

'fhe daily ration 1hould be fuirly well b.1la11ced. If 
the flock ill not yarded and their foe() la obtained from 
the rcfnr.e of the ltable lotB, inlM!CI& and wonns, besides 
110mc table acrapg, the rat ion will lie f11lr ly well balanced. 
Poult ry coulined w\U not get this variety of foed un let'B 
it is supplietl from some other source. 

A mixture of equal l)lU'IB of corn, whcnt, a11d oats is 
a good midure, 1111 11 morniug feed; four 1mrt11 i~ n!Jont 
sufficieutforfifty heu8. ltishe!! t to 11Cu1terthegrain 
runonglittertoinduceuercise. In 1henfternoonamash 
feed (either d ry or moist) is gi>en. A good mas!, feed 
wo uld be, J!CIU&! parb of ground ~rn, oata, :md hnm, n.nd 
some animal food (fed from nn open hop11er ). Meat, 
1J1tat•rueal, nnd grouod OOneu!'ll good nnlmnl food! to 
use. For fo wh, 11ot uce118!011,ed to 1J1eat meul; one-half 
pouml pcrdny issumetcntfortwelve he 11 B,Hinee It hasn 
lnxoth-e effect oo lite howels aod must he fed spnringlr 
nt Hr11t. Later wlum chc fow ls become nccus!orne,l to it , 
the amount may be inerea.sed to one 110nnd per day. 
l,in!!eed men! may be subgtituted in rart, and jg to be 
recommended beeauM! or ibi lower -1 11ml ~ddln::- rarief." 
to thcmtion. 

Hen11should ba1·ens11pply ofprotei11 (muedennd hone 
1•rodndng) n" port ot their dally 1'11tioo wltl• animal food 
forming a pnrt or It, FN?t!h meal ie IK:-ll t, the !Jeo&- relish 
it betterwhen e(l()ked,aml of eourselt cnu l>e kep! Kweet 



longer. Green cut bone ill good although 11ome clai!n it 
unearconaccountoftheJ1061libllityoflntroducingl11bcr• 
culo11b to which poultry are ,ubje,ct. },'or summer use, 
moo t meal and went IICl'8!liJ are 11uila b\e ' and readily 
a ~ lblc. In making up t.he mixture, !el the uui ruul food 
CQ1111 tltu te from eight to ten per «lilt of the ration, U,e 
actual amoun t depending on the 1~1rticnlnrmnterla l u11ed, 
~kimmed mill. 11 a good ,ource and it may be both added 
to the mllllh and placed 11· here the fOl\'18 can drink it. 

Vegetable or grecrofOQdt . The vulueof green fee(l for 
poultry lie~ in it, nbili1y to u ld tbedigcsUve~yBtcm, while 
i t aleo proviUel! 11•ilb 110me nouriBbment. It pr<>motet1 
good hea lth and nt1turn lly more eggii. Or~n feed.a r,bould 
be 1m1111lietl liberally, even 1,011 ltry lrnving the picking of 
the g1·n~8 nud weed~ t hut grow dur iug the wiuler i11 
Ploridn llt'(! be nefited by nu uUUitional 1upply of 1mch 
vegetnLte,:i u cabbnge, knle, nud d,n. rt l!l!se:i: rape. 

S11n.mtedgrain11 nregenCrll lly used by northern poultry 
men with young chicks. 'l'hey nre also \"Uluable beenu.l!e 
of n ferment called "dill8 tase" they contain U1at aid!. 
Ulf,'O!!liou of 1tarch. Thill 11 111.lstance I.I In aproutiug oat11, 
rye, harley, aud potatOl"fl. 

Fou~ muet llot't! Cl t.'Ontlant aupply of grit. Grit b u11ed 
by hen" for mutlcatlng their food. The 1upp\y m\Ult be 
con,tnnt nnU f l't.'(1uen tly l't!lltl\·ed 11.nU un less i t ii 11harp 
Uige11Uo 11 ,,,m be imperfect. Very ortco It ia adfi.uble to 
11u111,ly Home gr i t even sn·beu the fowla hm'e acCCMI to a 
11a111.ly ya rU, tor If clie Mod is ,·ery One, i t i11 uwler;a 
Ground OJjjter H.hells or eonrse und are smong tbe ~t 
fonn11. 

1"owl11 muat ltn1;e o du1t bath. A dUl!t bath is more 
es!l('utinl than 111 oflen consitlercd. Ucn11 must du11t them• 
11c!n•11 to rid thcbodyof1•ennin and tocleo.u1elt11nd re
mo,·e the RC lll-f that is constantly exuding from Ule skin. 
The du11t bath ahould he frequently l't!ncwed and migh t 
contaiu a 1111111 \1 quantity of lime, or 11re(crably wood 
ashes. 
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Water constitutes 65 percentortheeggand nbout 55 
per cent of the 1,en'g body, and unlcu tho supply 11 1mf. 
flcient the hens will sulferlorwun torlt. The.,,·atersup• 
piled in grt,'e 11 feed h not nearly 11uffielent. Fifty laying 
hens wlll drlnk6 tolOquarllldaily,und even more in hot 
weather if they are producing a i;ood number of eggs each ,.,. 

So111e 11im11te automatic drinkiog fonotntna -sold by 
dealel'f! of poultry aupplieii an! convenient for anpp\ying 
clean watcr,Htlien! iaaprobabilityof1bewaterbeeom• 
Ing polluted If It la supplied to a large fl ock from open 
vel!l!ela. 

llnterlnlaforreedingmuslbefl'l!llhandfreefrommold; 
mu11tyeorn,buckwhent,nndbrannrohldueil"eoldlgcstlve 
dl&oNlers. Knffir corn is an eu:eptionnlly i;ood poultry 
feed when elenn, but unless special care b taken, it ig 
subject to mould during the •nmmer r1tln& in Florida 
n11d ahould beeJ<nmincd before fed. 

It la Important to keep the appetite good. A light grai11 
feed or "11Cratcb" in the morning, n mub feed at noon 
(ellher dry or wet) and n libera l gral.11.'feed nt night is 
recommended by gOl)fl poultrymen. 'fhe CN:>JIII lilionld be 
full when lhe hen.sgo toroosl. Tblals e8peel• lly CIOJ)lul· 
gised in no rthern Stnleii to induce •·armth during the 
night and le lea true perh11J}II In Florida. 

Somebrcedshaven greatcrtcudency1obroodineutban 
othe111. The lighter egg bn-cd.s nre leu broody tbnn the 
hc1tvlcr meat breeds. Broodineu le a uatnral condition 
coming at the end of n eontlnuoUII luyiug 1ierJod. All 
heua linre period.ii for laying n.nd periods for l'Clliing. 
Whafm·er may be the cause, broodineJIII can be m011t 
elfeetil'cly overtGme by good care 11.nd regular feeding, 10 
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build11pbodilytissuean1[toi:;ettheb.eninagoodeou• 
dltion tor laying agaiu. To slarve broody heru ia to 
increase th ia teudeucy. Ducking In cold water or other 
abmes most commonly practiced do well to break up the 
broodine11s. 

A high dry location for the birlldings is always p~• 
terable toa poorly drained onennd asyan.ls runniug out 
from tbe poultry houses that can be cultivated and sown 
togl'(.'Cn crop!! a~ convenient, thia considemtiou should 
not be overlooked. ExcCS11ive moistun, brings trouble 
every time. Good drainage and good Mnitnry conditlone 
meon mucl, to a Dock of poultry, yet thoJro is hardly n 
location however On~, but what local wnditions can be 
greally improved by raising the level or the ground on 
which the hou~ Is to be C<.ll\Slrueted, t weh'e to fifteen 
inchei, with a few loam! Qf lighl soil, thereby making It on 
a good location. 

'l'heopenhouseiaalwaystoberecommeudedinFlorida . 
Tltcre is no necessity for expcnsil'c structures, but only 
for comfort, saiii ta tion and eon1·e11ience. Small flock~ 
Ul!Ually hty bellt; 60 to 70 birds in a /lock will gh·e a 
higher average thau when greate r numbers are kept tr,. 
gelher,althoughundcrcertnincondlt lomseveralhundred 
may be kept together pwfttably. In the Jl.ret case a 
greater number or eggs per hen are pl'Offuced, while the 
la rger llockscan behaml!ed with less llll.oorpcrhcn. 

Four !.o six squore fe..t of floor space i~ sufficient for 
eachblrd. Ovcrcrol\·dlngh1lnjurlous. Withoneorlll'O 
eldei1ope11,· orinourculde>1t weathercoveE"ed withcanvaa, 
a free circulation of airsurronnds the bene and prevents 
an cxcessi1·c necumulation of moisture or foul a ir. Any 
11trncturc IIO built ne to permit drafts on the blrds is 
faulty. The air $hould be cool nnd fresh, but drftfUI 
are re11pouslble for much trouble. Poultry ofteu prefer 



a tree for row.ting, IUl they object to being housed In 
drafty quarters . A tree givCI:! better protection than 11 
drafty hou11e, hut not nearly ae good protection 1111 a 
properly ventilated hou11e. A concrete floor ln Florida ls 
to be recommended though not nb11olutely necessary. The 
houseell.ll be more thoroughly cleaned and the birds bet· 
ter protected from wcu l<e ls, skunks and rats, 1>,·hen t!Jere , 
i11 a ~olid floor nnd wire netting to cover the open sllde11, 
wit!, doo1':llmadeto Ot. 

The roosts should be so arranged that they can be 
quickly mo,·ed, and all on the same level. Abo_11t thlr• 
teen inches below the roost11 should be bonrds to collect 
the dro1Jpings-. The!!e bon rds should be tongued and 
grooved,ondcloselyO(tedlenvingnocracksorholee to 
col1ect dirt Clean the droJ)l1iog boanl every dny and 
pour n little kerosene oll OTer'thc roosts once a week. 
Sprinkle lim1J around the roost11 each day aml there will 
belittle trouble wit!J bad odors n11 (] vermin. 

Darken lhe laying ho::<es, ns a hen pro:fore n concealed 
corner for the nest. Clean the nest box:Cl5 fre<iuentl~•, 
dlrtyne11tsarebreedingplncesforfleas,mltcs, aml lice. 
TI:ggs11b$orbdisagrc(;:lb!e odol"!I, mpidly, and !he quality 
of tbe egg will be injured by lyi11g from twelve to iltirty
six holll'I! ln a dirty nest. Uemernber always that sn11ita· 
tionandafN)()dreulntlou-0ffrcsh 11iraroindispc11sable 
/()ijUCcelllsfll l poultryraising. 

Never permit sickly or weuk birds to remain in the 
!lock. Jf unthr ifty ones are found, remo\"C them at once. 
and if the sickness @eeme· to linger, it is usually best to 
destroy them and buru thecarcal!l5ei;. Select the bree,ling 
~loci< from lbe thriniest and mo@! actfre birds of the 
yards. Withoutcom1t itutional vigornnd good health we 
cnnnot expect good returns. 

Pullets are usually the best layerl!, but their eggii 
~hould not be used !or hatching. One and two-year old 
hensarebest to11electvi'beneggs forlncubationare 
wantc.-!. Keep the entire flock nndcrthree yearl! old and 



7G 

11-·ced out the non•1•roduce111 imme<liately they are found 
intheOQCk. 

Under average !arm corullt\ona 111011 of the ebickli wi!l 
be batched and mothered by bent, although locnbatora 
arerapldlycomin"g intogeneral\J.8e. 

IIen• that ,teal 11'1\'aJ' to neat usually, but not always, 
succeed in ralalng a good brood, although often too late 
lo the 11et1110n, e.o ll'O cannot count on that method for 
ra.i siug our beti t cblcka. The hena that lay earl[ e.re 
the ones that hatch the early cblckl. Furthermore, the 
early hn tcb()d pullet.II do the laying during No\·cmbcr, 
December and J an uary, IIO lhal in order to h1u-e early 
layeu one rou.11t prepare at lcn1t twelve months In ad• 
vance. Early bf'Ollers bring the laucy price., 110 that the 
succel!Bin both pro11uclion and getting the best market is 
to be two months lu udvane-0 or thoae who fu rulsb the 
bu lk and general eupply or egg, nod meat. 

The egg 11uppl,r is irregular ' an(l la alwayfi greateiit dur• 
Ing March, April, M11.y 11n(} June, 80 ihat lhe price pe l' 
dozcn n11t11ni.lly dedlnl!ll during the11e month. During 
the f\llllJlining eight mou\1111 the retail market depend ij 
more or leu OU tbe ew 11tol'1!(I during the lnying IIClUIOII 
and cannot always , upply st rictly fre11h eggs. 

The poultry man who by propct" methoda hu been able 
lo get his grenteMt 111 111111 of eggs during the n10ntbs of 
ahor'lage or October, November; Decembet-, and January, 
gets tho cream of tbe prices anti when the market b 
dec\ln iDg these herui arc rnblng cblckll for the ea rly mar
ket or for bis layingatoek the coming yea r. There ill 11 
special trade to be de1·elo1iet1 In every dty lo the South 
for strictly fro.h eggt nod well fattell('d nicel7 marketed, 
drt'lllle' po11ltry. T11e J!rodnct mllfl t be uniform and 
strictly frei,hand ph1eedou the market lo attrac tive pack 
aga!. Tbel'fJ ia only a small 11roftt in JJ(mltry M1isi n1t if 
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lhe g~ery nod country sto,·e, when the mnrket i& fairly 
wdl supplied. nut there is a liberul Jlrolit if the 11peei11l 
trnde is catered to. 

The Doan Carton ComJ)any of St. J,0ois, Mluouri, rnao 
11 fa<:turet1eggenrlo n, thn l v.· ill meet the demand of such 
a trnde. Each carton will hold one dor.cn egg11, and the 
earl0illinresoshaped that thirty of these will exactly fill 
un ordinary 80-do,:cn e1,,g crate. Jmrnedintely the egg,, 
nre gathel.'<ld, sot·tc,1 uuU wi1,ed, they 11rc plnced in the 
carton, tbtJ Jl<l ls 11enled nod the date ~tamped on the 
1mcknge. 'I11e Cflrton i~ made of a good quali ty e:iNl
bonNl, encl1 egg11eJlll rnled from thcother, so tbnt thereit 
lit tledanger ofbrentage. Theegi,'11:.renot handled again 
until tltey are llna\ly tnl:enont by theean@nmer. Such n 
pncknge,oonvenien1insize,~alednnd g11 nrnntcedfindl! 11 
1~ady 6nle Al n t.li;ller priee tlln11. the rei:ular market 
offel"II. 'fheeortou bean the n11me uf the producer with 
~igna tu~ over gunmntce, and the oonNmner tlu<ling tlle 
£?ggs according \ogu:irnntce wnnt.tbe pnrtlcu!ar J)rodnet 
ngain. Tbeprlceofthoenrtonsis$Mi0pertho~nd if 
ordered in 1000 loltor less than three~uarlel'ltof11 eent 
each. 

Another phnse of the poultry 1,usine!II! !hat has only 
re<>ently nttmetcd nttcntion is the eelllng of da,-old 
chicl.:11. In some Instance!! the busloe1115 hns gro'lll'n to 
large proportloDI!. One firm olfeffl dny•old chlckll at 10 
eenhl each, 111!,o oll'e1'8 a paper brooder that hi pa.eked am] 
11ent in the 11ame ahlpment at f2.00. Bence with an 
expenditure of fl2 the pnrebaser m11y ,tart in the poultry 
bminet111 and nuder favorable condition, this wonld be a 
foirly s11.tisf11ctory way to begin. 'l'be development or 
~11cl1 chich will or course depend la rgely 011 how they 
:ire Cl'II"P,,l for ancl the \·igor of 1l1e stock. A public 
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hatchery In ooouectlou with an eelablllbed poul try plant 
would undoubtedly find Mime bualneu. In these ha tcb
erice tbe egp are incubnted nt n etnted prl~ per hundred, 
or eggt1 may bec:s:chnnged for chicks. 
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INDIAN RUNNER DUCKS. 

By A. P . Spencer. 

lndla11 Hunner Ducke \J n,·e re1:ch'cd 11 ttcntio11 from 
mnny JIOOJllcdW"ingthe)l(lstO,•eycan. Tbclrhardiue113 
111111 !heir egglaying capu\Jil i ty recommend lhem. From 
200to250eg;;.ahinlienot :1n1mco111monyearlyavcr-
11ge, when the fi01:k iF; properly l111111lled. The eggs nre 
readily ncce11ted In our market.II in pince of hen eggs. 
Bal:erleti Hod a ready use for the eg;,-R, nod lhc claim i@ 
mm.le that h\·o of the11e duck l'gl:!l are equal In food nliuc 
nndforCQ()k.lngpurpoae9 tothreehencgp. 

Unlike hen11, the egg production of the Indl11.11 Runnct1! 
dOC!I not diminish Immediately nf te r the second year. 
Ev,m up to ijtven or eight yenn they retain theii:- normal 
cgg-lnylng powcn. They are only ~light ly 1mhjed to 
dillell.llCIII, and parasites are ecldorn , If ever, fouod to 
troub le them. These duel.a are wild-na tured, and have 
little regard tor a nest, dropping thei r eg{:8 in any oon
l'enleut place, rrequeutly in t hewateror mnd. It l1100llt 
to keep them In yard.ii. Then the cgge can all be gnth• 
ereil, and with the better attent ion tbeJ recei1'e, they lay 
better, the ducklings grow raster, and being lea .fre
quently dl&turbed by sn•nngens they arc tamer. A pond 
i11 rn11cl1 enjoyed by them, but is notn, nece@lllly. In !act, 
"Orne 1>e0ple claim that the egg•prodm:tlon 111 greater 
wilhout nny water for ~wimming. Ne1·c r t.helefllj, the 
ducks must have nn abundance of fresh l\'Rtcr for d ri nk• 
ingp,1rpogea,and Ibis especially munt never be neglected. 

Indian Runncr11, like nil other live s tock, reqoh"' tegu· 
Jar feeding. A meal three thneii a do.y la advocated during 
the !eying aenaon, and twi~ a day when moulting. The 
f~\ may not materia lly di ffer from n 11uit1ble rttUon for 
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heu.s, but as the duck utilizel'! less grit, it is better when 
moistened or made ioto u mash. 

Indian Runner ducks are \'cry poor sitteM1,ao that the 
hatching m11st Le done by hens or in incubators. One 
o!thegreatei;thindtane~togoodhatcheslnincubators 
IB th<! want of moisture during incubation, as these 0111· 
cllines arc built for hatching hens egb'8 aud duck eggli! 

require more moiature. Ailil i tional moisture must be 
sutJplied for a su~$!1l'u! hatch.. Even when hatched by 
heJ1s,ltisadvli;Jlblctomoistentbceggsonceaweek,nnd 
twice during thelW!lt week or hutching. 

The eggs are usunlly fertile if the llo<:ks arc properly 
mamib'llil. 'l'hir ty or forty h1 a /lock is large enough, with 
one drake to cverysill: ducks. An80to85 percent. hatch 
may be eii:peetcd under good conditlon11. It the egg,, nrc 
to be bought better hatche11 are usually secured frolll 
f10Ck11ofsufficientsize to give quantities of fresh eggs!or 
ehipmeDt eaeh day. While lbey ship fairly well, their 
ha tching qualities (as in the case with hen eggii) are 
likely to be injured by long shipment or too mucb. jolting 
nround. So it is preferable to secure the eggs from near 
home when po$1!ible. 

At present, we ha\'e two varieties of Indian Runnel'$ 
alll1ough not p«rticnlarly distinct-the dark fawn and 
the ligb.t !awn. The American standard describes the 
perfect female specimen 11s light fawn . 

There seems· no claim to any superior egg prodnction 
in the light fawn variety. On the other hand, the dark 
fawn la ~Ud to 11roduce a whiter egg without the greeni11h 
tinge that more closely resembles II hen egg, and Is more 
acrcptable for table use. 

Dnckllnp up to thr<:e weeks ohl are ae1111itirn to cold 
nnd wet. Getting their feet Into \"Cry cold water Or e.J:

posnre to a cold rain is almost gore to kill many. Up to 
fh·e or six weelu! of age, they need a good 11helter with a 
dry noor. Afterthntthey will reqnirelit.tleornoshelter 
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in Florida, and ir well fed will begin laying when four 
and a half toslxmonth11ofage. 

Indian Runner ducks have many thinga to recommend 
them. They are not bothered vdth lice or vel"IIlin, no roup, 
noscaly legs,veryliltlllllousing,andhav.·kadonotmolest 
them;butlftheybnveacee1111tonFlorldapond,therei6n 
danger from loss by the large turtles that ltr(l quite nu
merous in most sink holes, Rtreama and ponds. 

In add! tion to thedcmand for eggi1, there is a growing 
demand for the meat, and while these ducks are not as 
hem·y and plump as aome other bn:ed6, if they ha\·e been 
welt cared for and kept growing, they make nice roasters, 
fryel"II and broilers at an early age. 

It ls not a good plan to yard ducks and chickens to
gether. Ducks nrc naturally good feeder.s and greedy 
and will get the mol!t of the feed. and n~ they enjoy get
ting into the drinking water, will keep the drinking l'eli• 

IK!l@ in a dirty oondltlon. Separate yards are best. 
Jndian Runner Duch, like chickens, can be madtl profit• 

able if they are properly managt!d. There ia s nffieient 
wnstcon the average farm toanpplyagood portion of the 
necessary feed, and while the docks can be bandied 111111 
s ide iAAne on the fa=, they will not give profitable I'{! 

tnrnsifneglecte_d. 
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IMPROVING ACID SOILS. 

By A. W. Blair. 

Ohcmiaf AgriC11ilural E~mel'lt Statum. 

'rhe ~oil Jn many iiection~ ot Florida nre acid (Bour), 
which la 1111fD.vorable for thcy IM!llt ,llweloprncntot many 
crope:. SoH,thatarolo-,, and wet, e.peeiolly U\UCk11<1ila, 
arc likely to be acid. Itisgcncrnlly 111.tetousume t hat 
our pine-land soils are more or ll'l!II ncld it the.-c IB no 
inditflt ion of phosphate rock, lime,itone, o r m11rl, nt or 
11('11.r the surfllcc. Hammock 11o ilB mny aleo be llcid, though 
ln some ca!ICS 1he hamm()(ka ba1'C a lnyer of marl a little 
hclow the 11urlace. 

1. Alkaline malctials, 1111eh 1111 pola@h, soda, llme, nml 
magne11la, which can neutralize or eountcrnct acids, have 
to a htrge extent, been washeJ out or our aol!B by the 
aclion or drain111,-e walel"ll, (The State Ooologiet, in 
Dnllelln No. l , of the Geological Survey, stated that 
dluol~ed material is being carried in to the ~ n lhrougll 
the Silver $ prings at the rate or abou t GOO tous per day.) 
In thlt diaoll·ed matter, curbonate of lime gt"Cntlr pre· 
dominate&. 

2. Orgnn\e matter, such u gn11111, .,..oola, or stalks, 
cleeaya in the soi l with the formation or organic neids, 
which on accoun t of their slow ijOlublllty tend to nceumu• 
hi. te In Ao il• not well supplied with alkaline materlalB like 
llme. 

3. Ccrtnln fertillting ::naterlnla, ~ulpltale of n,nmonln 
In particular, tend toincreasctheacldltyof&01la that are 
nat11ra1\y deficient in alkal ine ma terial,, owing to the 
pl11.ntl ualng the ammonia to a greater extent lhnn they 
do the , ulphuricacid. 
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Alkalhie materials gcn<Jr11lly, will couu(eract or ueu• 
tru! ize any acid. Jn improving an acid soil, the aim 
should be to get an alkaline mntednl that is cheap nnd 
t hat tH.1n be easily bandied. To a large extent, lime in ihl 
dHfet-ent forms Iulfllls these re,1uiremenl.f!. 

Carbonate of lime ill the form tha,t occurs nntnro.lly. 
Itiafoundascryatal! ized limCf! toneormnrble,ru.· massive 
limestone rock, as marl, and as shells. It also occurs hi 
certaill soi ls In a neWly divided state ns the re1ult or tile 
deeomposition of some of the abo1·e uamed materials. 
l:))(amplcsofsucb sollsarefound in the llluegmsa regions 
of Kentucky, aml Soud1wel!t Ylrgintn. Carbonate of lime, 
inunyfonn,ifgronnd fine and worked into an acidooil in 
suttlcicnt quantities, will correct t he sourness. H " 'ill 
not take effect as rapidly as quiek,lime, nor ls it ru, L'On 
centntted. It should, however, be much cheaper. One 
hundred pounds of pure quick-lime are equivalent to 170 
pounds of pm-e limc6tonc; but, because of impurities, it 
would perhap11be besttotakc200poundsofcarbonateof 
lime,intheformofground lime!!loneorground sh,;ills, ns 
thec1JulrnlentoflOOpoundsofpurcquick-limc. 

Rlaked Lime {hydrated lime) is made by slaking quick
li!lle will, j ust enough i,•atcr to convert it into n fine 
powder. One hundred and thirty-two pouuds of slaked 
limcpreparedinthiswaya!'(!equivalcnttolOOponndJ1of 
JJUrequicklime. 

Unbleached hardwood ashes contain a\Jout25 to30 per 
cent. or lime in addition to 4 to G percent. of potash, ,u,d 
when they cnn be had nt n rcn~onablc price they may be 
used with profit on aeitl soils. 

DMic, or Thomae, Slag contains about 40 per cent. of 
lime in addition to 17 orl8 J)(> r cent. ot phosphoric acid, 
nndif amoderateap11licationoflimeisneedcdalongwilh 
a heavy application of phosphoric acid, this may be used. 
Tn cur experiments with pineapples, bn1ic slag has gh·en 
good results . 
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If groutHI linu::11tone or shells are used, and the sol\ is 

found to be "h!gb ly ncid (by testing with litmu, papc_r), 
two t~ns per acre in two or three yeaTI! will not be 
excessh-e. If the 60il is only slightly neld, ·one ton IM'r 
acre may suffiC(!, Only ha!{ the amount need be applied 
if quick-lime ls used. Old, thon,ughly rtir-slaked, lime 
may be used in ahout the SllllH! amount as ground lime 
stone. 

Lime may be applied at almost any time, though it 
would perhaps bcbettcrtonpplyitduring the late winter 
or early SJ/ring, so that it may be thoroughly worked lnto 
the soil before the ralnyscason sd~ln. It fertilizcu,::ou
taining sulphate of ammonia are u~, it would be better 
toupplythc!imeouemonthbeforeoronemonthufterthe 
fcttilizernpplieation. 

Most,·egetableandfruitcrop!!lll'ebenellttedbytheuse 
of the lime whel'(l there is n tendency to acidity of the 
soil. Jt has, however, been shown that watermelon@ do 
bcijt on an aei,l ~oil. It has also been Wown lhnl lime 
makes the eondition~more favorable for the development 
ofl!Cabonl.helrishpotnto. 

With celery, lettuce, cabbage, citrus fruits, hay, and 
fornge eropt<, it may be nsed liberally. 
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COWPEAS FOR HAY AND FOR SOIL 
BUILDING. 

By C. K. McQuarrie. 

,h1iirlcrnl S111wriNtC11dcn,t 1-'anntrt' l111tltulu, OoinU• 
villt,f'la.,Jlarc,.'l1,191i. 

Our 5yst,:,111 of ni;r!cuHul'e in 1hi~ Stntc (nnd in the 
iwuth generally) hns pnid too littleuttenUon io growing 
legume e1"0ps P$ son lmproven<. The farmer has thus 
been wmpelled to mnke lnrge ontli1y, for commercial 
tertili~el"II, "'hich really never bum.I the 1Wil lo lhe JJOinl 
of lnereai;ed crop yields nnnllally. We ha.ve been neglect 
iug one or the mO!lt Important methods of Boil hnilding 
known to ngrlculturc. Oue of the bP.tlt or the lc:;umc 
family for this 1mr110se is the cowpca, nm.I It ls 1safo to 
~uy that no one cro1, known ~uo add more to our 'ngricu l
turnl m!nlth. Hay of the beiit f]un\ily CQn be made from 
H, nntl nearly four limeii nR high in di:;e,itible protein at 
timothy bay. [t g po11·er toeollect tile treeuitrogen of 
the air and ,tore it iu the fom1 of nodulea on tlle root;;, 
th111inereasing soi l fertility, enables the farmer to grow 
a11e-;:..,,_>di ng erope withonl cxpeni;lve ultroi::eMUI! fe r1il· 
l1.er11. 

To make the beet of the CO'l\"Jlea erop 1bere 111-e two 
dl1Unet pcriod11 in which it ,hoold he planted to ennhle 
tlletarmerlogethay ofgoodqnallty. Thefl.n.t plan ting 
1houldbe<lone1111enrlyin11>rlngas 1101<11ible110a, 1ohave 
the erop eu t and cured fo r hay before t!Je rainy seturon 
oceure. The other 11lantlng sbouM IHl ilone In ,Inly. (or 
early lo August ) MO llij to have the erop come off in the 
fa ll when dry wl!lllhl!r prevail~. 
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On land where a winter crop that depletes the soil has 
h~n gr0wn, such as-cabbage, rape, or any of ihe small 
grains, a good plan for soil recuperation is to grow a 
!egumo crop lmmedintely thereafter. Theeowpea IIU! in 
there just right, and by making thl! crop into hay, the 
lan,I will be in good condition to bear 11 profttnbl,:i fal l 
cropofaomeklndsnitable tothcsoilandsyatemorfarm 
management. The variety of seed to be used should be 
carefully comddered, for while there arc upwards of fifty 
distinct types of the cowpea, there are very few that Ur(: 
suitable for early planting. Another }Joint for con8idera
tion ls the Immunity of tha variety we use to root-knot 
and wilt. On land where the root-knot is known to pr-e
vai l, cowiieas of any variety are subject toit, and in that 
cnsc we hnd better use I.he vc\,·et or Lyon beaM for a 
legume crop. There ate two varicttr.s of cowpeas that arc 
known to be more resistaut to root-knot than others, the 
Iron nnd Brabham, and they arc desirable types for bay
making pnrpose11. 

The hmd for cowpeas, should be well prepared by 
thorough plowing and f)ulverization of the iroil. The suc
CE!!ll! of any crop depend11 a good deal 011 the 11eed-bed pre
pared for It. An 11ppllcatio11 of about 400 po11nds per 
acreofacidphOl!pbateshouhlbebroadeostedandhar• 
rowed in before planting the seed. On soil that is in a 
good mechanical condition it will be atlvisnL\e to sow the 
sced"broadcn.st,"uslngabout.sc.-enpeckstotheacrea11d 
usingadrlllforthepurJJO!lC. Hnodfillisavallnblc, the 
seed can be sow11 by hand and worked into the soil with n 
eultlvator, i;moothlng the surface '1'.'li b a barrow or wce,dcr. 
On thin soil It ls advisable to sow in drills about thirty 
inchCll llp!lrt and cultivate the growing ~rop11 !l(lVCral 
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times. 1n that case about live pecks of seed per nere wlll 
be sufficient. 

Some of our farmers get excellent results from cowpen 
mixtures; that is, sowing other 1!€ed11 with ihe cowpeiu. 
Thh practice ls generally recommended for the purpose 
ofeasiercuringofthehay,asthemixturebeingofdifTer
(mt tertnro cures more readily than if 'of one kind. A mix• 
turethatisnry populurissorghumand cowpcas. The 
Early Amber sorghum i!i the best, as its grow!Qg period 
come111nearthntofthccowpeas. Ilhothareeowunt the 
11a1ne time, flvepecb of cowpea11aod two pecks of Aorg• 
hum brondcnsted or drilled in Is sulllckntforan acre. 

Cowpens and Germnn millet are nnothcr good combina• 
tion,fortheperiodofgrowth of the millet and the earlier 
varieties of"<!ow1ieas cor respond sufficiently to mnke tho 
product de,iira!J!c;anrl the millet aids considerulily in 
curing the hay. Cowpens un<l soy beans are nlso a good 
combination, using rhe larger rnrietie11 or the soy benn, 
such as the Mammoth Yellow, nnd the slower growing 
varletleso!cowpeu,s11chnsthcClnynn<l theWhippoor• 
will. 

On someoftbeoldcr llC!ldsof tile Stat\! in the northern 
and western portion, Jollnson grass has become more or 
k'SII a pest. In lle]di; where i t abounds, cowpea.s cnn be 
disked on thelantlnttheratcofsixto&Henpec.ksper 
ncre. 'l'bedisking of the J ohn6on grass roots tends to a 
!Jetter atond of grass, and tbe peas mb:ed wi th it mnkcs 
P.xcellenth11.y. Htbeseedisplnntcdlu early Aprll,the 
hay can be cut in 11.boutsi:i;ty to seventy days, and will he 
oneofthebestbaysltisl)Ol!sibletogd. 'l'hi11metl!odof 
treatingJohnsongrasslnndaso!l'et,Udimcultproblem,as 
you cannot gro..;• a culth·ated crop suCcel!$f11lly where it 
abounds. 
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To iet tl,e best qunlily or hny the cowpea crop must 
not boallowedtogcttooripe, Atthebloomlngstageall 
the nutriment is in the p!aut, when It starUl to make the 
f!.eed to perpetuate ita kintl. The loeat lime to cut cow• 
peas for hay ls when the first pods are in the snap stage. 
Astbishay requirea careful handlingit ahouhl not he cut 
when wet witb. either rain or dew. Cut in the forenoon, 
aud as soon as wilted rake it into windrowa and put itin 
small eocks tbe Sil.meafternoon. Ilny-eockco,·el'Sarcusc· 
Cul lf unfavorable weather prevails, and they will thcn 
repay their oost sc•·cral times over. They cnn be made 
from seventy-two-inch mu~liu, cut in to squares, soaked iu 
raw linseed oil, aud wrung dry. They ~hould ha,·e alring 
loo1>11onthccorners,11ou11tofa11lcu them totheoocksby 
wooden pins. \'Cry thin muslin is best, for if thicl. 
mualln is uscU H cuusea the buy to sweat, and ie no more 
effecti ve in shedding ra in. 

Ncxtd11.v open up these cock!! in a loosc manncr, e:,;pos• 
ing the hay to the sun as li ttle as possible, or the !lhe(l· 
Uingofthe lclwesisapttooe<:ur. Teat the hay by twiU• 
iugahunchiutl,chaud. Huo molsture ahowshaul itto 
chc barn. It will undergo a swcntiug prOCC!!Jl there, but 
that will only make It the more 1,alatab!e, and better 
cured. ltwillo\·ereomo the swoot all right, if leftalo ue, 
and when itcooleoff will inakc n superiorgradeot hay. 

The feeding vnlue of eowpea buy and of i ts mixtures 
has longlJeenrecogn~naotahigb order,thehaybeiug 
equal in protein content to the best bran, and higli in 
carbohydrates. In dairy feeding, welJ.cured cowpea hay, 
cutatthcr!ghtstage,iJ;equalpouadfor roundtothe 
ordiunry brnp u~ed for focding. 
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TO ENCOURAGE SHEEP RAISING ON 
SOUTHERN FARMS. 

By U.S. Dept . of Agriculture. 

,1, Ron!JU Are Reoclling Their Limit o/ Prod11clion. 
Farm, Should Profit by J'IIC'ml1cd Demand 

fol' Sheep Product,. 

The conaumJ\liOn of mutton per capita In the Uni ted 
Stntee ls Jncl'i!msing every year, though the nmou11t used 
I• much IC81:1 in proportion to other meat than in Europe. 
There are good rc11aona fo r expeeting a eonlinuntion of 
good price; for mutton and lamb, and the demand for 
wool alw may be expe<:ted to increase more rapidl,y than 
tbeprodnction. Thcse fact11arebroughtoutlnarei:eul 
letter from n scklntlst of the Department or Agricll lturc 
to 11. Southern fr,rmcr who inquired l'i!garding the po$lli• 

bt!Hlcs of thcHhcep huslneu. 

The Depnrtment•~11pcclnliat culled attention to !he fact 
that while fnrm-rnlsed sheep luive often not been profit. 
able, thia hall" uaunlly been becau&e of lack of proper at
tention and manngeme n t. Variatio1u1 in price of wool 
nndnmtlo11have1llood 111 the11rayof11uch i;eneral interest 
in ahccp as would canse them to he regarded !UI h ighly 
u they should he ln Ille future. ftnngee all over the 
world are now cnrrylng nbout as miiny aheep na they 
can s upport under II atrlct range ~yatcm, nnd nn lnc=e 
In the J)roduetlon or sheep prodncla mlllll come mninly 
from !anus. Here, then, lB the farmer'a OI\JIOrlunity to 
take ad vantage of I.he incrrosed eonenm11tlon nf thew 
products. 

Whilemultnnean 1:Je11roducedat low coat and lherei.11 
n growing demand ror It, difficulty In 11,e lllns:: may he 
experien<:<!d In ll(!Ctlon, where the amount of live ~tock 
prollnced bus not been ~ufficlent to make It worth whlle 
for reµnla,· \,u~·e111 lo OIIClTllle. Slnnghter!ng \ll1111ts that 



90 

canhandlocar!oadsarewithin1'(lacli of all $C<.:tionsand 
ifallllffieientnum\Jtrof neighbors, eombine to have one 
hundred lambs of 11imilar b..eeding, ll.ize and conditiou 
to ship jointly the returna are nsaured. It will alho be 
p<:ll!slble to secure vl81ts aud bids from buyera when such 
a number ill promised. Tlte lamb clubs of Tennessee, nota
bly the one at Ooodlethvllle, have proven very 6Ueeess 
ful in this work, 

Thei;ameorgan!zation eanalsobeusedlndlsposiugof 
the wool. 

Jc countries where economy in farm uianagement ha~ 
been atudied a long time, the sheep is considered to be 
necessary in utilizing vegetation on such waste lands 116 
are not wet or marahy. But the sheep can hold itt. place 
ouhigh,priced landaaameut prodneern!ouc. Compared 
with la rge animals H hua l!-Orne important advnn1ngee. 
Ji'irat,thelambsmaturevcryrapid!y, being marketable at 
four month, of age or Inter, accordiug to breeding and 
feeding. This is an eeonomy because a larger proport.ion 
of the total feed goes into iucreaw of weight than in 
~lower growing animals. Second, the sheep consumes a 
greater variety of plants than do other animals. ~!any 
of such plaute are detrimental to pa$tu~ 111111 would 
otherwise require hand fabor to holtl them in check. 
Third, grain waste in harve11tlng can be entirely recover
ed by eheeJJ. These facts prompt some farmers to claim 
that the sununer food of Rhe(lp costs nothing, b_1,se 
what they consume would otherwise bring no retnras. 

Compared with hog;, the sl,~,ep hall an ad,·ant11ge in !lie 
wider variety of material$ it consnmes. Being n remln1u11 
it makes its gain with a minimum of grain and expensh·e 
concentrnt efi. Thl$iij cspccially lmportanton MOrneeouth
ern lands that are bettc,· a<ln11ted to the production of 
forage cro]Jll thnn to grain growing. 

Like the hog, tliesh('Cp hn11 Its peculiar ailments whir.11 
sometimes reault in lrn,;1! as well as di,;couragemcnt. Un• 
like the· aHmcuts of tlie hog, however, those of the sheep 
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·nre orUinnrlly not contnglona, nnd the mea111 uccet1sary 
to pre1•ention nre the same as should be 11tloptetl for tl,e 
mo1t economical productlon,cven in healtlt. 

The mot1t serioua menace to contlnuo111 thrift in the 
Hock is the preaenceofioternal paruiteiY, chiefly 1tomacb 
worms. The egg1 of the stomach worm ii.re ilro11ped upon 
the ground with the fecl'!I from infeded sheep. The 
aniall worms nre swallowed with tlie grnu th\'ee or four 
dnysafCer hatchingfrom tliecggs,and reneh the stomach. 
Stornuch worm.s arc frequently present ln such lu rg~ 
numben. us to drn"'· JI() heavily from the clrculntion as 
to cau11eemadalion and flnnlly death of the lamb. Mn
t ore sheep are much leu alfecled by the11e "·orm~, though 
t hey u6ually acntter the eggs. 

Keeping the Hock upon crop11 l!OV.'u U()(m J>lowed land 
J)N!!renlll infection. Such practice also ful'tltshe1 theg1-eat 
elll nmountoffeedfromend1 ucreandthe.klodundvar iely 
ot food UJJOD which 11 he<!p thrive be:!lt. Plowing Hie lund 
1•reve11 t11 danger f1'<1m stomach worm cg{lij dropped upon 
It. Jri wJMD weather the !lock should ltc mo1·cd to frl!'f!h 
ground e1·cry ten days or two "·eeks lo preve11 t infection 
or lambs hy la"·ae from egg• dro11ped rrom the el\'ef!, Jf 
lamltsareby themselvegthetimebetll'cencb(Ulgesmight 
be longe-·,ltntlnm011t forngt!croprotatlon11chnn~will 
need to be mnde every ll\'O or tllree wcck11, Fall•llOl\·n 
rye, 11pri ug Olllll und l'Clcl1e,, o r l'l'll1!, rn1ie, ~'OW IK'llS. llOY 
hen ns, crimson or Japan clover, planted at 1,roµer in 
tennis, will turnl11h fresh pasturuge at times '1l'l!ired. 
Some of the land cnn ho used twice in 11 year, n, bJ 
having t•ne plnnting of rnpc upon the rye ground. The 
cultivation or the land de!Jlroys nil infection from pre. 
viollll ?UJ,1turing. Undtr sud, a sy11,tcm of cro p11i11 i: aml 
grndngtheland will im11r<l\'c, a111heman11ri11\ vnlneor 
the erop11 ispraetkally al l lert upon the tnnd and ls 1·ery 
e,·en\y dl~trlhu ted. Uke t he boll weevil. the 11tomath 
worm wlUI cooeldere,t lo he wholly an evil thi ng until it 
11·a11 foucd that the mc!hod~ of prevention at1d cl r c11 m • 



ve11tio11 were al.so the bet!t melhoda for economical pro 
duction. 

In moat parts of the South ewe11 drop their lambs in 
November or December. Stomach worlllll are much lct;S 
troublei;ome in the cooler mouths. AIIIO rape and some 
other forages will furnish good winter feed if planted 
ear ly enough to make a fair growth before the cohlest 
weather. Lambs marketed i11 March or April sell at a 
premiu1U be<:auseoftbemarli:etscnrdtyofgenulnesprlng 
!au,1111 at !hat lime of the year. 

The dog ,1uestion is a serious ouc in many sections, 
and better State legislation is ,needed to protect Hoch 
from the ravage,; of worthl<?$1! cuu. Woven wil'l:l fences 
will turn dogll . While it ls expensive to fence large 
pa&tures in th!s way, smaller fields devoted to forage 
crope will carry the flock in a more hca\U,y cond iliou 
and require much \e11s out las for fencing. The whole 
forage crop area can 00 fcnC<ld nnd tower portable fences 
u11ed for confining the sheep to the particular ero11 ready 
forg1·azi ng. 

It is aeldom that the highly bred an tl well•kept doga 
a ttack Sheep. '£he rodng uondeaeript~ do moot of the 
<famag e. C-ommuniti~ in ,d,ich the rnajoPity of people 
con~ider ~hee1• lo he or 1nore impodance t\1au ,lo1,'ll will 
have a sentiment that i@notheaihful !ordogethat tra.1·el 
independ<Jntly. 
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SEASONS AND DATES FOR PLANTING 
VEGETABLES AND OTHER CROPS 

IN FLORIDA. 

The following Jis t11 include what e,:perience demon
atratcll can be 11uecC118fnlly grown eacll month U the 
irea!IOn mo~tsultnbleforeaeh variety comes urounil in the 
several sedious of the State. 

Januory-AI!parago11 seed, Brussels Sprontl:I, C.,l;lmge 
Seed 111ul Plants, Cauliflower seed, Collards, l,eeks, l~ t
tuce, Mustard, Onion sets, RadiEhes, Rape, Spanish Onion 
sced, Tomato seed, TurDlfW!, Oats, Strawberry .Plants 

J~ebruanJ-,l..sp11r11gW1 li~>i...:I, Early eorn, Urm;seh; 
Sproutll, Cabbage, CILI'rohl, Collards, Eggplant ~~, 
English Peas, Irish Pota,toes, Knie, Leeks, Lettuce, 
Onions, Parsley, Parsnip, Pepper !leed, Rutab:1gns, Snl
sify, Spinach, Ileetll, Turnips. 

March-DcD.ll11, Boeta, Bru~!!<lll! Sprouts, Oantaloupell, 
Carro ts, Collards, Cow-peas, Cucumberl , Elll'ly Field Corn, 
Cotton, Eggplant, E11gli8h Pea.a, Irish Potatoea, Kale, 
Kohl rabi, Leek, Okra, Pursley, Pars.nip, Pepper, Pum1•· 
kin, lladish, Itnpe, Rutnbagas, Salsify, Squash, Sug:11· 
Coro, Watermelons, Tomato, Turnip, Sugar Cane, Ja p
nne~ Cane. 

April-Beans, Canta loupee, Cowpeaa, Cucumber, Eg;:
plant, English Peas, Irish Potatoes, Kohlrabi, Lettuce, 
Okra, Parsley, Parsnip, Peppers, Pum11kine, Radisbc6, 
Rutabagas, Squub, Sugar Corn, Field Com, Sweet Pola
t~, Cotton, Tomatoe>!, Turni(IB, Watermelon~, Sorghum. 

May-Beans, BuHet Beans, Ca11tnloupee, Cowpeos, 
Cucumbers, Egg11lunt, Okra, Peppers, PumpklD$, Sqnruih, 



Sugar Coru, Sweet Potatoes, Tomato Pla11ts and seed, 
Watc11nelons, SOrghurn, Velvet Beuns. 

June-Butter Deans, Cowpens, l~gb11lunt, Peppel'II, 
&)uur.h, Sweet Potatoes, Tomatoea, Watermelons. 

July-Cowpea11, Eggplant, Parsley, Peppers, Pnmpkiu, 
Rutubngas, Squash, Sweet l ' otat01's, Tomato l'ta11ts and 
seed, Watermelolli!, Sorghum . 

.-1ug118t-Beans, Beet-'!, Cabbugc, Canllfiower IIC(ld, Car
t"<Jts, . Co,.,·peus, Cucumbers, Collards, Eggplants, Irish 
Potatoes, Kale, Kohlrabi, Okrn, Onions, Rape, Rutabagas, 
Salsify, Spinach, Squash, 'tomato~, Turnips, Celery ~ecd. 

Septembe,·-Deeli!, Brussels Sprout8, Cabbage, Carrots, 
Caullllowe1· i\lants, Celery plant.a, Collards, Cowpeas, 
Englleh Peas, Irish Potatoes, Kale, Leeks, Lettuce, Mus 
tard, Onion wts, Paninip, RadishH, Ra11e, RutabagM, 
Sa!Slfy, S11inach, Turnips. 

Ootobcr-Bceta, &rmndn Onion seed, Brussels Sprouts, 
Cabbage, Carrots, Cau\Ulower plant6, Celery 1J!ants, Col
h1rd.a, Kale, Leek!!, Lettuce seede and plants, Mustard, 
Onion setfl, l'a renip:!!, Radjshes, Rape, Spinach, Turnip:!!. 

iYovcmbcr-Beete, Brnll.!lcle Sprout&", Cubbage $eedS and 
plantl'I, Cnrrote, Collar,ls, Knhi, l,eHuce, Muetard, Ouion 
sets, rar,juip, Radishes, nape, S1iinaeh, Turnip11, Oats, 
Rye, Strawberry Plnnt6, Vetch and CrirnMn Clover. 

Deccmbe,·-Cabbage plants and seed, Collards, Leeks, 
Lettuce plants and seed, Mustard, Onion.!!, Radishes, Rape, 
Oats, Rye, Strawberry P lants, Vetch and Crimson Clover. 

'rhe following list lncln(les what ell"perien~ do1non
atrates can be a11cccs11{nlly grown each month 1111 the sen
eon most enitable for each variety comes around i11 the 
sedlon of the State mentioned below. 

,Tamwry-Aeparague Beed, Brussels Spt'Outll, Cabbage 



&eed llDd plllnta, Cnullflower seed, Collards, LeeQ, Let 
tuce, ?Ju,tartl, Onion 11etl!, llndiahee, Hape, Spani&h Onion 
!leCd, Tomato ~d, Turnip11, Eggplant eecd, Oat1, 

J,'c~ruary-A11pa.rag 1111 eeed, Early corn, Sea hland Cot
l0n, Ueana, Drussele Sprouts, Cabbage, Ca nfaloupn, Cnr
rota, Collards, Cucumbers, Eggplan t seed, E nglish Pens, 
Trlah Potatoes, Kale, Leeks, T.ettnce, O11ion11, Paniley, 
Pnnn1p, Pepper seed, Rntabagns, Salsify, Splnnch, Wind
,or &?nna, Bee_UI. 

JfarcA-Deans, Beets, Brmisela SJ>r1>1ita, Canta lonJ)e!l, 
Carrots, CauliOower, Collard,, Cowpea.g, Cucumbers, 
Early Corn, Eggplant, EnglUlh Peaa, lri , h Potatoes, 
Kole, Kohlrabi, Leek, Olr.rn, Onion, Parsley, Pal"l!nip, 
Pepper, P umpkin, Radish, Hape, Jlntabagu , 8all1ify, 
S<]t111sli , Sugar Corn, Watermelona, Tom11loet1, TnmiJll!, 
Sea hlnod Cotton. 

April-Deana, Onnlaloupes, Colhmla, Cowpea!I, Cucum
bcra, l~ggplnnt, E ngli11h Peas, Trish P ohl toea, Kohlrabi, 
Lettu~, Okra, Onion Plnnti!, Pnraley, Pnranlp, Peppers, 
PumJ)kiu, Rndi@hes, Rutabngllll, Squub, Sugar Corn, 
JhahHne, Sweet l'otatoce, Tomatoes, Turnipe, Water
melons, Velvet Beans. 

.lfoy-Bea111,, Bu'tter Beao11, Cantnloupe11, Collardl!, 
Cowpens, Cucumbera, Eggpla.11 1, O1.ra, r e,,pcra, Pnmp
lr.ius, Squndi, Sugar Cora, Sweet Potntoe,, Tomato 11lanta 
and -1, "'atermelona, Velvet Ileane, Dnebeeoa. 

Ju.no-Butter Beans, Cabbage 91!ed, Oanllllower lleed, 
Celery 11eed, Cowpea~, Eggplant, Peppc1"tl, S<]naab, Sweet 
Potu tOOII , Tom11.tocs, Watermi:lomf. 

J1,1ly-Cabbnge seed, CnntalonJ)CII", Cauli flower seed, 
Celery IK!ed, Cowpeae, Eggplant, l'nnley, Peppers, Pump
kin, Rutnbagns, Squaeh, Sweet Potatoes, Tom11to plants 
and seed, Walennelolll!. 

,hgu,d-Benns, Beel.I!, Cabbage, Cau ll ll.ower seed, 
Carrots, Co"'JICU, Cress, Cm:umber-5, Collards, Eggplant, 
Tri t h PotatOC:11,_Kale, Kohlrabi, O1:-rn , Onions, na_pe, Bnta-
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bagtu, Salaify, Bpln1tcb, Squash, Tomatoeii, Tnrnlpa, 
Wind!IOrBean1, C<!lory seed. 

September-Ueeta, Druseela Sprouts, Oabbage, Carrots, 
O.uliflo,rer plant,, Celery plant-, Collard-, Cowpeu, 
Cueumbenl, Engllah Peas, Irish Potatoee, Kale, Leek,, 
Lettuce, ?dll.ltard, Onion i,etB, Panmip, Radiahes, Rape, 
R utabnga11, Salalty, Sp.lnach, Squa11h, Turn.lpt. 

October-BeeUI, Uermuda Onion !leetl, Bruucl1 
S11routg, Cahbagi), CurroUI, Cauliflower plunh, Celery 
plants, Collards, Knlt, Leekt<, Lettuce seed nnd plnula, 
MW1tard, Onion 11ete, Panmip, l'.adiahee, Hape, Spinach, 
Turnips, Strawberry Plantl!. 

h'om:r11ber-Beela, Hrussela S prout11, Cobbage IH'ed and 
plank, Carrot., COiiards, Kale. Lettuce, ~lu11tard, Onion 
scta, Parsnip, Ila(lithe!J, Rape, Spinach, Turnlp,s, Oata, 
Bye, Strawberry l'lanls. 

Dccember-Cnbl>nge pllrnta and seed, Collards, Ll!ekll, 
LcttUC(l plnnta and aool, Mustard , Onlona, Radish~ 
Rape, Strawherry l' lanta, Oats. 

The follow ing ll•t Includes what. ezpetience demon• 
, tratell enn be •nc«a11full1growu eaeh month a11 the sen• 
•on most suitable for each varletJ comea around in the 
urllon of the State mentioned below. 

T,U,IPJ., ORL.lNOO, TlTU!Wll.t lO ,._ND IIOUT II WARD. 

J11nu11r)'--Beans, Beet., BruMel!1 Sprouts, Cabbage 
plauts and &eed, Carrot,, Caul iHol"er -1, Collurd1, Egg. 
plant seed, r riah Pota tOCB, Kale, Kohlrabi , Lettuce, Mn■• 

tnrd, Rad ishe11, Rnpc, Spnnillh· Onion SOOll, Spinach, 
'J'omalo seed, Tuml))I!, Corn, Oat&. 

Pc~rii111"11-AdnmB F.urly Corn, Bean@, Beet~, Brn~el1 
S11rout11, Cnbbagt>, Cnulnlou1)ell, Car rots, Cucumbers, Egg
plant !!eOO, Tri~ lo l'otntocs, Knie, T,cttucc, Okl'!I. Onlou, 
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l'ep1ier ~eo:,d, f.pinncl,, Squaisl,, Witultur Be.ill', ~'ieJd 
Corn. 

March-Beans, Beets, Bnll!Sel• Sproo1s, Cantnloupe11, 
Cnulillower, Cowpeas, Cucumbers, E:11rl1 Corn, Eggptani, 
J rlsh l'olatOe!I, Lettuce, Mu&t11rd, Okl1l, Onions, Pe1•1ier, 
l'umpkln, Radls\J, Squash, Sugar Corn, 'l'omntoe•, Wnter• 
tneloua, Velvet Benns . 

.Aprll-Ileans, Collards, Cowpcas, Cucurnlien, Egg
plant, Kohlrabi, Okra, Had iF-he8, S()_uush, Sugar Corn, 
Sweet Potatoes, Tomatoei,, Onion plants, Pepper, Pump
ldn•, Velvet Ileana 

Mny-Beang, Butter Beans, Cowpcu, Eggplant, 0km, 
l'cppcr11, Pompkina, Squash, S uG"ar Corn, Sweet Potatoei,, 
Tomatoes. 

J1mo-l.lutter BenD..11, Cabbsge -1, Celery ■eed, f'...ow
pea.11, F.gi;plant -1, Peppeu, Sqnn.sh, S11·eet Pota toes, 
1"omuto plants and seed, ·WatennclonB. 

July-Cabbage seed, Cantalou1~, Celery seed, Cow
pen,, EggJJlnnt• and seed, Peppen, Pmnpki ns, Squash, 
81•,e<it Potatoeoi, Tomato pln.nU nnd seed, Wntcrmelons. 

Augu,t-Dmrna (snap), Cabbage l!Ced, Cantaloupell, 
Cal"l'Oti>, Cauliflo1rer seed, Collarda, Cowpeu, Cucumberl!, 
Eggplant, English peas, Irish Potatoet, Kale, Kohlrabi, 
Lettuce, Mustard, Oniona, Pepper11, Pnn1pldos, Undtehes, 
Rn11e, Rutabagna, Spinach,. Squash, SwlBI! Chard, Toma• 
tQ(!II, Turnips, Windsor Beans. 

Scplcmber- Ueets, Brussels S11routs, Cabbage plant11; 
and &Ced, Cnrl"Ota, Celery seed and 11tanta, Collnrd3, C-Ow
r,oos, Cucumbel'l!, English Pen", 1r1Rh l'otntoea, .Knie, 
T.ettuce, Mustard, Onion sets, Radishes, ltnJie, lt11tabnga11, 
Spinach, SquMh, Swiss Chard, Turnip@. 

Oc.tobm'-Beets, Bermuda ,Oalon seed, Uru8'!cla f:lprouts, 
CnbbAgc plnnh ntid seed, Carrot,, Cele r1 11eed, Collard$, 
Kale, T,ettuce plant8 nud seed, Mustard, Onion set,;, 
Ra<l ishca, Rape, Rotobagu, Spinach, Swl!III Chard, Tur• 
nip11, Strawberry Plant11, Oal11-

Yotcn1ba-U~ ls, BrnS&ela Sprouta, Cabbage plants 
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and seed, Carrow, Celery seed and plants, Collards, Kale, 
LeUucc, Mustartl, Onion sets, Iladlshea, Rap,e, Rutnbafin~, 
Spinach, Swiss Chard, Turnips, OatB, Strawberry P lants. 

Decc,11~cr- CuLb11ge p lants i1nd SCOO, Celery pl11nf11, 
Collard~, Lettuce plant@ and seed, Mustard, Onion 1,et11 
and plants, Radi~he.e, Rape, Spanish Onion geed, Swiu 
Chard, Oats, Strawbel'l'Y Plants. 
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SOME OTHER USEFUL INFORMATION. 

r.t:li'OTJI Ol'TUII: RJ:QUIRl:D F()R\'ICOn'ADl,B, SE t;DTO 

The fo llowing 1>eriods nre nbou l the time it tah-e to 
sprout 11 fl er being g(m'n; or coun;e, these periods va ry 
,wme"·hat 11ci:ordiog lo the nge of the 11ced, but more !<ti 

upon th41oouditlon11 ·<>ftheweother11nil the1toil. 

Belllle . . . .. from 4 to 8 day~. 
Cabbage nod c1rnlillo,rnr .... ...... from 4 lo 8 dayN. 
ileets. . ......... from 8to 15daf11. 
Collard!< .... . ........ . ...... .... f rom t lo S dap. 
C11rrot11.. . ................. from H to 20 dayJ., 
Celery .... ..... . • • •• ·· . . .. from 12 to 20 dayg_ 
Corn. . .... . . .... . .. !roo1 {> to 9 daJII. 
Cokes . . ..... . from 4 to 10 day11. 
Bgg Plants ........... ............ from 7 to 20 d11J't. 
Lettuce ••.. . .. .. ...•. .. ...... .. . from 3 to 5 dny11. 

Onion1 
Pnl'llley 
PeM 
Pepper 
Rudishr:JI . 
Spinad1 
Squn~h 
Tomnlot'$ 
Turnip,;! 

5 to 10 day~. 
6to 12dRJ"M. 
3 to fi d11.y><. 
Gto l 2dayto. 

201.030day11.. 
iitol0dny1o. 
StoUidayM. 

. ...... from 3 to 5 <l11y11 . 

. . ... from 8 to 15 <lny11. 
nto 9<layP. 
G to 12 doy~. 
3 to ii d11y11. 

Bi1sh bean1, !tom (0 to 50 dayH, nccor(ling lo variety. 
l'ole beans, f rom GO lo 00 dny&·, 11ceor1lin,1! to ntriety. 
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lleeta, from 60 1075 day,;, according to variety. 
Cat.lmge, fron, GO to 100 days, early varieties. 
Cabbilgc, (rom 100 to 120 day!, medium early \·arletiei,. 
Cnlihll i;c, from 150, to 100 day,, la1e v11rlct!Cfl. 
C11rroh1, frou, GO lo 7r, days, according to varletle.. 
Cuuli!lowc1·, from 100 to IGO days, according to 

,·arietlee. 
Celery, about 150 duys, Golden Se_lt Blancliing variety. 
Corn, from 70 to 00 dnyr.-, according to vorlely. 
Cucumbcn,., frtJm 60 to 80 dny•, necordl ng to nricly. 
l>ggplnn!g,nbout120days. 
1.ettucc, from GO to 90 rlaya, aceoroliog to vn rlely. 
lfolona, fN11n 80 to 00 days, ottording to 1·arlety. 
Mn11t11rd,ftbout3ii day,. 
Okro, nbout 70 days. 
Oniom•,froml20 to 130dnys,aecordi og to\'ll riety. 
Peas, from00 to70 days,oe<:ordiog to vnricty. 
Pepper, from lOOio 120dnyi1,nccordini:; to1·nrlety. 
l'otntoc ij, from 85 to 100 tluys, uccortllng (o \'Uriet.r 
Und i11ht'I!, from 2!:i to:15 ,lny,., nceordiug ·to 1·:1riety. 
f5qu,111b, ulJ.on t GO daya, for early rnri etle11. 
Sql1118li, 111J.on l 120 to l!iO dnye, for lntc vnrlctlee. 
Bplnnch, from 50 10 GO days. 
Toma I~, fro m J 10 to 130 days, accord ing to 1•11riet,-. 
Tnmips, from GO to!l0<layg,aceorcling tovuriely. 

QUANTITY 0 1' 81!:.!:I) ilEQUlUf:V FOIi A OIU::>i N U)ll! ~R OIi' 1111..1.11. 

Pole ben1111 . . . .• .•.• 1 11int lo 100 hlll~. 
Coru, sweet. . . .. •½ pint to 100 hill ,.. 
Cucumbcl'll . . . .. .. .. . .. . .. 1 ounce to ti0 hills. 
Wntorrnclons •.. . . . ..... 1 ounce to 30 htll s. 
Okrit. . . . . .. .. . 1 onne<l to 100 hi!J! . 
Pumpldull'. ..•.. • •. ..... l 01111C(l 10 30 hills. 
$qull.1lh . . • . •.•..•.. •.. 1 ounce to 30 hills. 
~h111kmelonK . .. . . ... . .. •• 1 ouuce to r.o bi1111. 

OUMfTITV or s,:,m FO R A GIVCl-1 Ll1Sl7rl.l or DR ILi.i 

lk'c la .. .. ... 1 oum:e to Gil i'ect of dri lls. 
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Bean11, bush . . . .... -! J>int lo 50 feet of drill~. 
Carl'(ltll . . . . ... . ! onnce to 150 {eel of drill11. 
Okra . . ... 1 ounNJ to 7G feet of drills . 
Oni/.lns, 11eed. . . ... --½ounce to 100 k>et of dr ill~. 
O11io1111, 11et11 ........ . 1 IJOart to 401eet ofdrilh1. 
Pa rsler ...... . .. 1 ounce to 150 feet of drills . 
Peas . . .... lquar ttolO0fectofdrill11. 
lfadisl.t~. 
Spinach 
Turnips . , 

. . . . louncetolOO feetofdrills. 
.touncetolO0fcetofdrill11. 

.. 1 ounce to 175 r,.,~,t of drills. 

QUA:<:TJTl" OF SE!,10 lll)QU IHI;;() F'OI\ Gl\"1-1:<: NO~ l lll:R OF i'l..\NTS 

Cabb:ige. 
Cauliflower . 
Collards 
Celery 
Eggpfont 
Let.tnce . 
Pepper . 
'f<llnatoei; 

. ... l ounce for 2,000 pl,t11h1. 
. . . . . . .. louneefor2,000plant@ 

. . l O\l llCefor2,000plant11 . 
... . ... .. l ouncefor7,ti00JJlants. 

••.•.. 1 ounce for 1,500 plaut>-. 
.... l ounccfor3,000plants. 

.. 1 ounce tor 1,ti0ll plants. 
. ... .. . 1 ounce fo r 3,000 pion!,;. 

12inche,;by 3inclles .. . 
t 2ineb.cs byl2inches .. 
18inchcsby 3incbe11 .. 
18 inches by12 
t8inehcsby18 
24inches by18 
2-linchcsby24 
30incbes byl2 
30i nche!!by20 
30ineb.esby24 
30 inchea by 30 
36inchesb,,· 3 
3Ginchcs by 12inche!! . . 
36inchesbyl8incbea ..... 

.l i 4,240plau111 . 
. .. ..... . 4i,5G61J!unts. 

.116,160plantll 
2fl,040planis. 
1!1,3(;0 plant~. 
1.4,520 11l11nt~ 
10,890pluDl8. 
17,424 plunt~. 
10,454plnnts. 
8,712 plants. 
6,970plants., 

fi8,080 plant11 . 
. . . 14,620 plants. 

9,680plants. 



3tiinchtw l!,v24 inche11 
36 inchl11 by :IO iuche11 .. 
481nchesby241nches .• .. 
48 inche11 by 30 iuche,i,, 
48 inche1 by 36 tnches . . 
481nchCfl by48lnchee .• 
00 i11cht'8 by 30 iuel1es . . 
t;()inc1Leal,y48 1nchee 

'"' 
7,2tl0plnota. 
4,SlO plaota 
6,H 5plant11-
4,35011fanta. 
3,030 plants. 
2,723pluntl!. 
2,00L11lante. 
2,178 plant11. 



PAR'l' II. 

CROP ACREAGES AND CONDITIONS. 





DIVISION Of !Hf STATf BY COUNTJfS. 

Following nre tho dlvialon1 of the State, and the coun
tlee contained in each: 

Northern Diviaion. 

Franklin, 
Gnd5deu, 
Damilton, 
Jellel'l!O n, 
Lafayette, 

""'"· Liberty, 
Madison, 
Suwannee, 
Tnylor, 
Wakulht-11. 

Western Division. 

Day, 
Calhoun, 
Eacambin, 
Holmea, 
J ackson, 
Snnta Ro11a , 
Walton, 
Wnahlngton-8. 

Northea1tern Division. 

Alachua, 
Daker, 
llradford, 
C_lay, 
Columbia, 
Dunil, 
Na1111M u, 
Putnam, 
81. Johns-9. 

Central DMalon. 

Citruij, 
Hemnndo, 
Lake, 
Levy, 
Marion, 
Ornnge, 
Pasco, 
Semlnole, 
Sumter, 
Vo\uel11-l0. 

Southern Oiviaion. 

Drevard, 
Dade, 
DeSoto, 
H lll@borougb , 

tre. 
. Manatee, 

Monroe, 
~eola, 
Palm Beach, 
Plnell ftll, 
Polk, 
St. Luele-12 . 





DEPARTMENT OF AGRICULTURE 

CONDJ•:NSED NOTES OF oommSl'0Nl)BN'r8 

NUJITll ~NN Dl\' IIJIO>I.-The cHUUl.lic l-ODdition11 ex i11t iog 
in tl1i11 di&trict are con,idcrable di1Te1-ent from In.SI year 
nt th!, timfl. Then the 1\"hole count ry, practlcnlly, Yl'ftll 
delngcd with e:.:eC88ive rniii11. Thill ll('aKOD the @Xa!llllini 
raiuarenlJ~utbut theepriug ha~l~n unuaunllyeold. 
1rho rains that we have hnli have fallen prcUy generall.v 
un, I hn1·e lie,;n of benefit more tlurn othcrn·li.e. On nc· 
count or the cool weather e:dirtlng plantlng hn& bC!Cn l;1te 
llh'llhi thin yen r nu<l many farmers lhroub<liout the ooun
tryhaveno! yct eom]>lete<l thebreul:ing of lnnd!orcot·n 
nrL-oUon. 'l'hocropplQ..ll!cdnnd beingplnntedlhiir .re:ir 
ill about the 89.We u !nst yenr. The low price or co tto11 
mnre lhan ;1nythlngelllCi11re:sponsible for the@hormea 
ot the nere11gf'. There h,:ui been a oons i<lernble inc,·e11 se 
in Ille act'l'flge 11lnnted to grnln crops, corn, 01118, &ugnr 
cane nod, lnfnct,11liofthefteldor11tnndnrdcro1111ha,e 
been lncr-en&ed In ncnmge !hill year, li!Omething tha t we 
think a g reat deal l.elter than 1•!11 nling IIO mncb eutton 
ut pri~11 that <lo 1101 r<:tnro a profit sull:tclcnt to muke 
it n dclllrablc cro1, In this country. • 

Wt~1•1:1tN J)Jv1s10:-1,- 'fh c isnme condltlon11, 1mu:tl,:n lly, 
cxi~t throughout this 3ectiou ns in tho one prevlou,ly 
mentioned. Drooking of land nnd planting of cropa la 
also hchiml nn<l is iu l"Cfllly nboutthPume condi t ion as 
lai;t ye11r. I n many in11tan«:11, perbap11 nbout one ha lf, 
the plnnt lng wlll not be oom11leled unlil ?.fay, e&pedally 
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if climatic condltions conlinue n11 at present d ry. fn 
this distrlet tho pl1111ting or the 11tn11dnrd field crop,< hnll 

if ctinmtic condltion11 oontinnn ns .'lt pl'Cl!ent, dry. In 
fnet,lhere i11more!Lttention pnid to thegrowiogofatan-
11.a r(l fteld eropa than fonnerly, c:l(:\ush·e or cotton. One 
l'CflWll for thi• is tliat more attention il being given tu 
the gro"•iog of live stock, and to makl' lh·e 8ICK'k growiug 
worth "'hlle it Is D<.'CelllWry lo plant n lnrge acr,:,ni:e of 
stnndnrdnndforn.c::ecrof'li'. 

NonTIISASTWltN Dl\"J"'°"·-Abont , he Mame condi tions 
exist lu thlH dll1lricr as in the Jlre,·ioua ones. T here J,i 
really lit!le difference in conditions in the whole north• 
em and WCl!tcrn i,ccUons of the State, the climatic con
di tions being: prodically the 11:1me nnd lhe character of 
crop growing OOing nllout the ll!lmc. Of course the ne11. r
er the enatcni -tlon or theSta le n llU1e more diversion 
In erop11 ii! obt11inOO through the growing of ,-egctublCII 
formnrket u IYCllu frnlts that nrcbetterndnpll!d to 
tlu1l sectiou· tilnn the northern nnd we!!tern. Ill this 
&cction crope nro phrn!cd rnrlier U11rn In the others nnd 
1beelinracteror the soil bei11gdlfl't,rcnl lutheCl'l,tem 
seetiou it l~ in" e ultiw1l,ltl cond ition cnrlier th1rn In the 
no rthern nnd we11h:r11. A11 far ns prceipito tioo is con
cerned in nlt or these seclions It lm8 been jnst ;tbout 
rightrorthcbrc:ikir.goflan,l:tn!lthe1,lnntingorthe 
Cl'Op!:(. The diffieulty ""~ heen tha t It bas been UDSClll!Oll · 
ably COl'II nnd lllle cold snapi; in vnr\ou, loealit.i.es li u,·e 
1o aomeextent lnjuredn few ot the tender and foremost 
of the vegetable crope. At thi, lime, however, all or 
thcsceropsarcingoo,Jconditiononditlae:rpectedthar 
1,-ood l"t'iu\111 will be nlll1[ned. I n 110me,ection,o( tbi11 
dl,trict llf!tl i!!lnml et1lt011 is gro"'" ton eonmderab!e 
cxlent, but tho ncren~ planted nnd lJ.ei ng planted to 
5en ial1111d co tton 111 bart!ly hollling Its o,-·n with yea!'II 
1ioat. It i, early onongb, huwe1·er, in tbe ~ooson to plan t 
ndditionnl crop11 nnil increase the ncrcngo s_ho11lll IL be 
des ired ornppearproDtnble to dol!O. 
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C1:!'lnt,u, Dm81os.-Tbere ia prnctieo.lly no difference 
in cl imol ie conllltious in this district fn:1111 tllOfle :d10,·c 

~fcrred to. 'T'he snme conditiolUI,, 11rnctlca.1Jy, obtalu 
throughout the State os a mat ter of !net. The vcgetnble 
crop11 are not doing!,() well ln thi s distric t n11 l1111t year 
in some ]ocnllticB, bot in other locll. litiell tboy are Im• 
prove(] Ol'cr lost year. There hos been no CXCCSl!lve ruin 
full of eonl!e(lucnee to damage crvp11 In tilla scdiou. 
Only In one or h;o localities ha11,rny Jnmuge been in
flicted by thcelcu1e11t1, bolos nwholethl1 di11trict is in 
gooJconditiou. Thefrnittreei,intheMutbcrn portion 
or tile 1li11trict f"IJl'Ccially, are J)Uttini; on an unusually 
he:i,·y bloom and 1he indic:itioD.11 nrc that lbc fruit crop 
thi~ yeur will be la rger 1h1111 ever \Jcforc. 

fi0IITUKUN OJVl8!0N.- .\s far DB climatic condWon~ nr;i 
c<mcernetl, the southern dfrision Is prnetlenlly in the 
~a111c comlitlon nnd hus l>cm su\Jjcct tu nltont the gnme 
inflnencei! thnt , ;,e rest or the Stnle hu.11 hud to contend 
wlth. In ncnrl.Y nll 11ections of thi s dkl11ion c1·0111:1 hiwe 
~n;,'Ood,onlyin nrcwlocnli tiC1J hll\·etbcyl>cenufl"ect
ed by uu11Pu1<0nable teuiperatm·e or other climntlc 1.'0D· 
dition1<. 'rhe fruii ll"Cf'snre in e..'"!cellent t.'OndWon nnd 
our rcportfl show thnl In a ll &CC!lions the bloom on bolh 
thcorang:cnndgrapcfruittreesbgrentcrthanhnsbcen 
for many ;rcara, thur. indicating: nn nnng11111ly l1cnvy cro1• 
of fruit. T here i.11 in lhi~ di11tricl a notnlile iocTP.ase in 
n nnmberofwbnt b.ARherctoforc hc,:!n 11C11N:ecn.ip1<, ns 
nYocndo pear111 mangoes :md other s. Thi~ .,·ci,r the"" 
e1·01)l< bid fnlr toeicceed any forn1er eropl! h.r n Jnrge \Jel'• 

cen tnge. 11 dOCII not matter, however, how 1.ui:-o the out 
pnt of theRc crops wl\l be it will he mnny yenn, befo ,·e 
they ca n hope lo ~up11ly the dem[lnd, conse<]uently, we 
look upon these fruit~ as amon~ t1109e moat profttnble to 
,:::row and thnt wlU be _for many yean lo come. The in• 
dicntionii n re genernlly throughout thi11 11C11110n for fine 
crol)ll,. Acrcngct1hll'l'Clnthemnjorltyoten-beenin
r.n-ru•cd 111d clin>atie oonditionB ha•e been in genc rnl 
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quite fovorable. Under thege circmn~tnn~ wHb lhe 
n~un\ core nnd dl~lion there sbouM be nbomlnnl ..rnl'fl 
1ohnr"Cl!tnoxt fall. 
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P.A.RT III. 
Fertilizers, 
Feed Stuff., and 
Foods and Drugs. 





SPECIAL SAM P LES. 

Florhla i• lheonly Sl111el n the Union that providm for 
the"B~h1.IB!lmple,"tl1'11'll'nbytheco11sumerorpun::hal.er, 
nntler propcor rules and regutntion11 ftied by lnw-to be 
sent to lhe State Lnllorutor.r for a1111ly11i,s free of eost. 
Any ei1ir.en in the Sli1le who ha!! 1mrebn11ed ferti lizers or 
ft-eds for hi11 ow11 Ul!e mny d raw a 1im11ple of tlte 11;1me, 
according to la"'', und ll n,·e the,iunenna!yl!ed by the Stale 
Chemist free of COl!t. And in cnoo of ndultcrntion or de-
8clenc1 he ean, on e11tab llg\1!ng the fuet, t'CC(!i1·e double 
the eost of 11rice demundetl for the G'l)O,l11. 

'l'he law retjllirc, the "•J>eciul ~nmpl1:11" to be druwn in 
aru1111nertopreven t the11uh111iq.Jon oft1pnrioa.11sample6; 
rulcsaad~ulntlonenre pubJi11hed lne,·ery Uu\letin for 
drn11·ing and trn1u1ml tting ~5pe<:iu l l!Jlmple~." 

Thia11p,eci11I 80 IU]lle lrnA~n o rn o6tpotent factor in 
enfore iui:; Urn luw and <li sconrug iu (l'. the 11ale of ndu lter 
utetl or mlsbrnuded goods. 

Spcdnl eumplcs or foods and drugs mpyalso be~cnl to 
the State Laboratory for nnaly~i! free of collt, "·lieu the 
ijftmple IH properly dr1111·n according to low. Tb~ neces
sary h111truetlone and blnnkl reqnited to properly draw 
and transmit 1111 mplC11 of "flltld and drugll'' will lieseut to 
any cili1.en l't'f)Ueetlng the llllme. 

';TOE SPECIAL S,U l l' l,E FURNISR ES THP. CON• 
SUllER WITll Till•: S,\l!f,; PROTECTION TlE~IAND• 
,m B\' THE MANUF,\CTUmm, wno BUYS ms ~IA
TERIALS ONLY uroN GUARANTF.F. ANn PAYS 
FOR TTIF.M ACCORT)I NO 'l'O ANA l,YRIR, ANO IS 
PAID FOR UY TUE CON~U!IER Ol 'T OF 'l'BE 
F UNOS O F.IIIVEO FROM THE INfiPF.f'TION FEE OF 
TWENTY.FIVE CP.NTA P ER TON !'Am ON FERTJL,, 
IZERS ANO FF:F.JlS SOLD JN TUE STATK 



l!EGULATIONS GOVERNING THE TAKJ);G AND 
l•'OllWAllD ING OF Jo'EHTJl.\½EH OU COlDllm
Cl,H. FEEnn•a STUFF SA~IPLF:S TO THE 
cmnrISSIONEU OF AGIUCULT UJIE. 

SECTIOX 15 OF THE LAWS. 

Special samples of FertiliT.crs or Commercial Feeding 
SturT11 ~ent in by pur,:hn~el"l!. u11der Sec1io11 fl or the laws, 
~hall be drnwu in the presence of two ,li11i111ere11tctl wit
nesses, from one or more packages, !horoug:hly mixed,nnd 
n YAm s ... 11·u: o~· Till: SA~lE OF !<OT u:ss 1"11A.S r-:mnT 

OU:<CES (o:<t:• II Al-1' P-OUN-O) Sf!AI.T, Ill! l'!.ACEO I!< A 1'1:-C CA:S 
QR llO'ITl.l:,SEA LY-flA SO Sf:XTO'fA DI Sl:-! TEllF.8TF.O P.\IITYTO 

TnE C O~l~l!SSIOX Eil 01' AorttCULTUllE AT T.\1,1.AIUSSP.E. NOT 

LES3 T l/1.S 1: IG IIT OUXCES, IX .\ Tl:< c.,:< on norrr,r., W]l.[, 

i:rn Al'<.'El'"H:ll POil A:<.H.Y!SI>!. T hi~ rule i~ adopted to l!l'C tlre 
fair ~amp!es or ~uflicient si ,.e to m:,l.:e Ilic n~c..:s~1ry deccr
mination,s, niul to n!low the pi-cscl'vntion of n duplicate 
smni,leincuseofprotei;to r appeul. 'l'hc.•edu plicatesa rn
plcs will be 11~n·e1l for two months from <.late of t-cr, 
tiflenteofa nal_rsis. 

'fire Stille Chcn1ist is uot the pr,-;p~r offirc r to receive 
s11edal samples from the purchnsc r. The proprie ty of the 
method of drawing and sending t he snmplcs as fixed by 
the law is ohvious. 

The d rawin!l" nn ,1 sending -0f ~lll'Cin l samples in rnre 
case>1 isin compliuneewitb Jaw. Samples nre frequently 
sent inpnperpn ekngesorpr~rhoxcs,bndlypnckerl.and 
frcqucntly in very smal l quant ity (less than ounce) ; fre• 
quently there nre no marks, numbers or other mennq of 
i,len t if,cntion; the postmark in some instances bcin;:
alisent . 

T1'·onld call thenttent ionoflhOl<ewho ,lP.« ire tonvnil 
themselves of this prfrile~e to Sections !l 1m<.110 of til e 
law, which a reelcnrnnd explielt. 

Rercarter strict compliance with 11bo1•e rcgnlut lona will 



be l'equired. 1'hc ,ampfo m111t not be leu th1111 one half 
pound, in a li11 can or but/le, ,eu/CU und urldn:u1.1d to tile 
(,'0111miuio11cr o/ Agriculture, 1'/u: •cm/er, nume u11d ad
a,·u, m"'i a/10 be 011 the ,iuc~·agc, fhi1 rule up1,lyii19 lo 
•r,ecial•umplc1u//c-rtili::cr•arcotnmerdulft-edi11yd11/J. 

A Olll:'J>Ouu,I b:iking 1ouwdcr tin cau, 1,1-.,pcrly ~lcuncd, 
filled with u ful rly di·uwu, well mixed 11:rn1plc 1,1 h 11 frow 
l!Cnitu! &1 ckil, b1 11 J>1-opcr ~:tm jlle. It ,hou/d be .c,dcd amt 
addrcutd to tire Comm~iuucr of A!].-icullure 11t 'fa/la, 
/Junu. 7'1,e ~cudt~J, na,m: and addrer, ~/u,u/,J 111,ro be 
placed 0111/, c 111u:k<19c. Jf "10l "C t/1<111 QIIC ~(IIU[!fo ir !'{:fl t, 

the 1amplc111/ou/d be numbtred "' a, to identify them. 
All thi, 1/tou/11 be done in tl,c prc,-cucc of the 1eiln~11u 
am/ file pa,·kuye muile1l or c~preottl by QflC uf 1/tc wit• 

'fhc t:1s,iso!Tthc1<11chijhouhlberetnlnedbythc11emler 
lo co 111 JJ;lre wit!i t lie cer lifk11 lc of nnuly11i11 wht•n ~ i\·cd, 
nod nut sent to th i11 omce. 1'hc dat e of 11,e dnuci11y and 
U1tdiny llu: a!tl~/1/c, a1td namc6 of 11, e witnr,aoc~. fl,ou /d 
o/~o bo retained bJj the ter.dcr; nat ,eut to I/iii 11wcc 

SOIL ANAISSJS. 

Wc frcqucntlyhn1·errom1Jlesof 1111llsent infor nnnly11i11 
llnd n request to ndviseo 11 to the be11t mclhod6 of rcrtilir. 
!n~. 

E:i:ccpling in e:i:tremc CnlleS, 11ucb 011 B l!llvy Cloyt. Pure 
Snnd (Ind 3lnck l.tmds, 1hc1·e h, hu t liUle Informat ion to 
be der ived from n soil aunly~i~ !hut would beo! heneflt to 
formcN!. P...omuchdcpend$ nntilth, droloage,eult11rtnn,l 
other physlc11\ co111J itlon11 thu t on onaly6.is mndc under 
loOOnitnr • .- c,mdltioms i11 of lillle i·11 lne. 

A chcmicnl nnulyl'!'is or n soil mny imlieate n ~l'J fer
tllc w il, rieh in 1,Junt food, "·ltilc tlle focts nre thc ,oi!e 
nn: notproductl.-e. 
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Thia /g iOJ!taneed by the rich Sawgnt&B muck land& and 
rll'er botwma of the State that are rerlile clrnmicully, I.mt 
not prodm;ti1·e unti l J1ro11erl,.I' dralnetl ; also, bJ the arid 
hn1d.8of:hewut,rich in 1heeleme11taofplant food, but 
notproductil"euntilirrigatetl. 

Other &oils, with leu plan t food, bu t on account of 
· 11roJ1erphy11-ical eondiUon11,cultureand1illh,aree.i:oee<l

ingly productive. 
The average of tho11111mda of aunlyBill of Floi-lda soilB 

made by the Ai;-rlculturnl Experiment Stntlon 1nul the 
State Lnllora to ry is 113 follows: 
Nit rogen \pt:r cent.)... . ...... . . 0.0411$ 
Potash (per cent.) . . .......... .............. 0.00!11 
J'h0111ihorlc Acid (11er eent. ) . . .. .. 0.1635 

Thill is ll fair lll'Cl'Ql;C of 11!1 t he Norfolk and P orts· 
mouth soil 11eril'80flhe State,whichoomprlse l)y fa r the 
groo1er portion of lhe State. 

In thiR eonnee1iun we quote from the report of tl,e 
lrulinna ,\grlcnltut'tll Experimc11t Stalion, l'nrdne Uni 
venil ty, Lafayette, Ind., 1908, na follows: 

"8mL ANALV!lll or LITTLI: V.U,UE JS SH0\\' 11<0 Fi:R 

TII.IZl':H HEQUl.lll:IIENTS.-The Chemicol De1~utment ia 
called upon to 11 nn.·er hundreds of lettel'II of im111i ry iu 
relntlon to agrieullnraT ehemiral problems from peov!e 
nit over the Stole. In U,la eonnedion It might be well 
to lilly that then! la a wldCllpread idea that the ebembt 
can annlyZll a Fa rnple of soil and, without ! ur lher knowl• 
edge of the ~onditlona, write out a 11re~criptlon of II fer. 
t!lizerv.-1,ieh wi ll fll! the needs of that particular soil. 

"The Experiment Station does not analyze 1111mplC11 of 
1Wil to determine the fertilizer ref!Uiremerlla. There ii 
no chemical method known that ,,,m ,how rellablJ the 
avai labl!icy of !be r,lan t foodelementapreeeol in the aoll, 
a,thia isanrlablefaCtor,lnftueneed bytbeklndoferop, 
the type of MI i, tlie ellmnteand hlologlr.al condltiou; 
hence, we do not recomrnl!nd lhis method or let1ting ~oi l." 

'fhc m1Jtl1od recommended by the Indiana Station 11 



"'' 
the field fertl liter test or JJlot •1•te111, in 11·bicb long, 
011.rro11• ,trii,aof the field to be te11ted 11re measnredolf 
11ide by side. Tbe crop hi planted uniformly m·er each. 
Dltforen t fertilizer!! are llJJpl ied to the tlitfort>nt ('lots, 
ernry third or fourth one lieing left unferlill w ,1. The 
produce from these plots is hur1·cM tecl 11epnrutely nod 
weighed. lo this manner the former cnn tell whnt fer• 
tlli1.er Ill be8t suited for bl11need11. Aa cllmutlc coruJitio1111 
may lnt!ueucethcyieldwithditTercnl fctlill~"', it i11bcHI 
toCJ1rr.1· 011 , uchta1t11for111ore thanoneyeurloeforedr,,w• 
Ing ddlnlle cuodu1ion.s. Thero i. JIO•dtln,ly no easier 
or 11hnr1cr method of testing ,he 11oil tb11.1 11·e feel ~afe in 
re(-Omn1cudlug. 

Soil CUD. be greatly im11ro.-ed by an In telligent rotation 
ofc1'0lll<, 1heeon!ler1·ationof11tnblcmnnurc,nnd lhc use 
of snr11e k\nd ofcommercial fertili1.er. I~a rrue,·11 need have 
no rc,ir 1hut the proper a111•licatiou or co1ru11en:i:d fer
tlli ic r will injure the lttud. 

WATER ,\NAl,YS IS. 

We f requently anolyze 11·nter for 1mblic 11-it • .-. to11·n 
1111d nr.i1:l1hm·lmod111111plie3;HJtring1111 nd nrtl'!ll:,n "·ellB in 
11·hiclt tl ,e 11ultlic is inlereiite,1; wlten Romeec.~mumic 1111cs
t1011. boiler, laundry or 0 1l1er h,duatr!nl u><e i1 to be 
ded ,lt~I. 

n-~ DO NO'!' AN.H,l"Zll WATIIU n:m J Nllll'lDl!A l. ACl'OUNT 

w ncntrN Tllll l'UIILTC 18 NOT l"'Ttrnr.11Tr.1>. Suen MA~ll'LES 

IUOUl,11 llC Ul'IT 'I'() A co:.DJERC!AL W.llOIIATO(I\", TIIE ~Tai.TE 

LAIIOIIATIIIIY 001;8 1'"0T CO~J l't:TE WITII t'(Ul ~!f:11.Cl~l, f.Al!OllA• 

TOU II :~. 

Al~o we do not make lmeterloln(!"ic11l e:rmmiuntionN uor 
u111nination,r for di11e1t.11,; gern111. Snch einmfnnlinu,r and 
ann l_r!ICI! are made by the State llonrd of Uenlth at Jack-
101u•llle. 



We do not make a sanitary nnnly!!i!, nor a eom11Jete 
qu:iuUtath·c delcrmiuMion (~eparating each mineral and 
stating the quantity tbe~or). 

Such an an11l~·~is wnuM he ens!ly in time nnd lnbor, 
andofnorcal\·alnctothc inquircr. We determine the 
totnl dissoh·ed Mlids in the ~O.m!-'le, and report them ae 
parts per 1,000,000, nnming the principal ingrc<liente In 
thcor,fororthcirpre1lmuinnnce. 

We fi u<I Calcium Carbonate (lime), Soiliom Chloride 
(salt), ~l:lgncsium Sulphnte (e1>11o rn 11:11ts), Silica (sand), 
nud ltnu, i11 the general order of their pre '.\o,u lnnncc, 
th011:::h on the coast, where the total dlsnlh·ed solidll 
amonnt~ to ;;,000 or more JlllftS per 1,000,000, Sodiuw 
Cl,lnridc (~1,lt) ls the pre<lon,inant s u!J~tance. 

F rom n knowledge of the ehemical nnnly11i11 of a water, 
unnccompa niedhynnyfurtheriuformntion,noenncl nslon 
as lo tl,e 110tability and healthfulnef9 of the water eun 
belledu~d. 

Therefore, 'll'e req11irc the following information to be 
gil·enln regard 1n theso111~ofthe .wnter. 

(1) . The source of the water; spring, lake, river, 
driven well, du;;- well, bored well, artes ian well, or ffow• 
ing well ; und nl~o the llepth of Ilic water snrfoce below 
the toi,or the Mil, and in cnS<!d wells the depth of the 
casing. 

(2). 'Jhe locality of the wurce of the wa!er:'town, 
city or village; or the section, lownshi11 untl range. 

(3) . The pl'1lpo~ed u~e of the wllter; city supply, 
dom<l~ tie ll S<l, lo.undry, hoiler, irrigation or other in
dwitri11\ 11sc. 

(4), Ko ~i,mple of water wlll be nnaly,:cd 1mlei1J the 
name ant! 11ddress of the sender ls on tlle package for 
idr.ntiflcotion. 

We n:q1Jire Heo _qallonw of eac/1 wample of water in a 
new juf!, l!loppe,l u:ith a new oork, and ~ent by prepatd 
ezprCIIW, We will not nccept any enniple of n·oter for 
a11aly6i6 not In a new jug. Vesirels previ,;msly used for 
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olber pur~11 are ne-·er pro11erlJ d enned rnr sending 
11nmpl1:Aufwulerfornnulysis. Cork11,onceur-ed for other 
auhlnnnet:11 (mofaSse!!-, vinegar, l'd.tl~key, ,keNJS(!ne, e!e.), 
nt·e ne1·er prope1· lycleoned. In 11ampll11gn wel l wuter the 
1tugnM1t n·11!er in the 1mm1, muMt tl rMt be l"'"'J >eil off. 
Thejug11m Rt lir>! I berinbt!d with !he 11·:iterto l..:~anipled, 
em11tled,1111tlthe11filteJ. AMrnple of , 1ii- in11",ri1·ernrlnl.e 
wuter IN 111,"'I tnkeu (after l'io ~! ng the juµ'), by nllowin;; 
the Jug to fill nf1er im111en;ion ,aome di i;t:rnee uuder the 
1urfuce ne11 r the een!er of 11,e loocly of wnler. 

NOTi;;,-We find the ,n1teN1 of the Btult.~prlngti, welts, 
ddnn ,,.ellM nud nrH:,sin n we!h1-genernlly ,~ry 1•ure nm.I 
,.,bnlc1mme, l\"ilh bm little mioernl l1111mrlly nnd that 
r,uch o~ Is not lumu(ul. l~n-e1,1 in en11« or ~n•llll care
le111melll!, in ullowi11;; surrnc-e willer to conh11ni11ntc the 
well o r ~111fog, lhe waters of the Sto le ore pure 11 11d ~·ho leo 
gome. The dL'('P well~ or the S tn te are noted for thei r 
purltynnd henlthfulness. 

ANALYSIS ·oF FOODS AND DRUG S. 

Bnm11lt'II or F oods nod Dru:,1 nre drnwn under speeinl 
re:,:-n lntlon ~. Ap1,llci1tlon shnu ld be mncle to the Com
miin<lon<'r or A;:rkultnre or f:.tnte Cli<'mlH fnr the oeces
aary M:rnk,, in~rruclio,111, e tc., for drnwlng om! t1-an& 
miUini: ~iunp lClf of foods ond dru:;e, i11 el udiug drin l.11 of 
oll k inda. 

COl'IES 01,' LAWS, RUT.RS ,um Ul::OUl,ATIONR, 
AND STANDARDS. 

Cit!tcn11 of lhe Stnte intcresled iu ferllH~ r~. food11 nnd 
druge, nml 11tock fl!ffil, can n]itoin, free of chnrgc, tlte 
~pecti,·e J,,.wP, Including Rule11 nnd He:i:11lntion8 :ind 
StondnrdP, b_r opplying to the CouuniP11ion~r of Al!ricnl• 
ture or ~ilnte Cheml~t. Ap1il ic11 tion for the Qunnerly 
Bulletin of the State Depi, rtmeot of Ag rlcultu~ W.o.i ld 
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also be made to the Commissioner o! Agriculture or 
State Chemillt. The Ilu!lelin11 uf tbe Florida Agricultural 
E:c11eri1mmt !:\tntion can be had by upplit:atiou to the 
DJrector at Gainesville. 

INSTRUO'l'IONS TO lfA"NFAC'l'UREltS A.ND 
DEALERS. 

Each package of Cormnereial Fer tilizer, and each pack• 
age of Commere i:il Fe,idiug Stuff, must have, ~eeurely 
attached tl!ereto, n tllg wlth the gmu·autred aualys\.s re 
qu it-cd by law and the stamp showing the Jmynicut of the 
lnsl)t.'(:tor's fee. 11tl& pl'OVi&ioo or tb<J l:,w, Section 3 of 
both law>!-will Joe rightly enfon:e<l. 

M,UJuf,u:tUl"Cl'l!lllld dcn lcrswil! beTC(JUired to properly 
tug und stum v cudt vuckuge or Corurucrdnl Fertilizer or 
Cornmetcinl l<'eL'Uiug StuJI' under penalty as th:ed in Sec
tio11 6 or holh lflwij. Togs slrnll be attached to the top 
etnl of cad, !mg, or head ofl!uch barrel. 

INSTRUCTION TO l'URCRASERS. 

l'urehu~ens are cantiont'U to purelr n11e llO Oornmerci11! 
l>~ertil izers or Commercial Feetling St11ff that does not 
bear on rnclt package no :.1naly11is tng 'll'itl, the gunrrmtce 
requh'i!d by law, nnd the stamp11hO'll"illg the pnymenl of 
the ln~pector's fee. Goods not ha,·ing the guarantee tug 
and stamp are irregular and fraudulent; ihe abllcnce of 
the g1uu·untee nnd stum11 being eviden<"e that Che ma nu 
facturerordealer ha11nole<.>m1,lied wilh th,ilaw. Witb
out the gm, rim100 tag and stump s!Hlwiug what the goods 
arc i:narunll-ed to contnlo, !lie purcb11~er has no recouf'l!e 
againfit the muuufocturer or dealer. Sud, i;:ootls nre sold 
illegally mid fraudnle11t1j, ond arn generally of lit tle 
value. All reputable munufuct ttrer11 and dealel'll now 
comply stric tly v;!th the law and regn!atfon~ by Jilac ing 
the gunraDtee tugaud stamp on cuch 1mckuge. 
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INSTUUCTIONl-1 TO SHERIFFS. 

The attention of Sheriff~ of the vnrious eono!ics i11 
called to He<-lion 3 or l,oth lnws, dcflnini:- tluiir rlufiC8. 
Tb!s llepnrtmcnt expeds eneh ~herifJ to m•si~t in 11min• 
tuining the law ond protcctin;;- th~ citizens of the ~tate 
from tl•e impo,,,. it ion of frau dulent, inferior or delleient 
Commercial Fe,.tilizel'II or Commercia l 1,·eediI1g Stufft:1. 

IUWUL,\T[ON 42-A"!l.'AT.YHEA MADE BY STATE 
LABOBATOlW. 

Only /l-uch nmterinls :111 nre of public intere~t are 
annl~·~ed by the Htllle l.11bor:1 tory, such n11 ure tlirected by 
the \>nre Food, the Ferllli7.er. and Stock Feet! T~w. 

~1,e...:, are no feel! or chari;t'I> ot any kind made by the 
StateT.:ihoru1ory. 

The Htate l.nborntory Is not permitted to compete with 
commercial taborntor!Cll. 

No comme1,;:lnl work o! nny kind l11 actepte!\. 
The State Laboratory doe~ not unul,vze Bamples for 

indh·idual :ieeonnt whereio the public is not interei; ted. 
Such samplell shoul,l he lieut to a eornmerci.al laboratory. 

REGULATION 43- A~ALYSES 1N CRIMINAf, 
CASES'. 

Th!l fltate Lnborntory ,Joes not make 1>0st mortem 
exnrniuatfun~, nor fnrni~h e,·idcnee in criminul cases, 
(exe,•pl ns pr<wide.J. by the Pnre Food, Fcrtili7.er, and 
Sto,·k t 'eed r.uw11). Buch nnn!y!Jel! anrl examinations are 
matlebyg~!n!ietsemployt'd bythegraudjurynnd pro 
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aecoting attorney, the cost being taxed as other crimina l 
costs, by the court. 

MARKET l'RTCP.~ OP CBIDrICAT,fi AND FP.RTIJ,17.
IXG MA'l'ET:IAT,S AT F I.ORIDA SEA 

POHTS, Al'RIL 1, 1014. 

A:UJJOSU.TEB. 

Nitrntc of 
0

8,;ula, 17% Ammonia ... . .. . .... . $ 5G.00 
Sulphate or Ammonia, 25% Anm10nia . .. 70.00 
Drk><I Rlood, 1rl% ,\mmrmiu.. . r.5 .00 
Cy111111amid, 18% Ammonia. . . GH.00 
Dry .Fiidi Scrap, 10% Annuonia. . . H .00 

POT~SH, 

llij:"h Grade Snlphat~ ·of l'ota~l,, ll0% Snlphatc, 
48% K,O ,. ..$ 511 .00 

Lo\\' Grn<le Sul11hatc or I'otasli, 48% Sulphate, 
25% K,,O. 30.00 

Mnrlnte of l'o!n~h, 80%; 48% K,O . . . 4G.OO 
Nitrate of f'otn~h, imported, l5% Ammonia, 

44% Pofash K,O .. . 107.00 
Nitrate nf l'otn~h, American, 13% Ammon ia, 

42% Pota~h K,O . . 100.00 
Kaini!, J'otn~h, 1:!% K,O.. . IZ.00 
Canada Unrllwoocl As\Jcs, in l;n~, 4% K,O I'ot-

ahl.t •.. , l !f,00 

A&n10:-1A .um PllOlll'IIOIIIC ,Acn,. 

Wa ler &,lnnblc Tankllge, 14% Ammonln . ..... . $ 17.00 
Ili;h Grn,tc Tankage, 10% Ammonia, 10% Phos-

phoric Acid. 46.00 



T11:1kltge, 8 '}(, Ammonin, 18% Phorrphor!c Acid.. 40.00 
f,0w Grnde Tankage, 01/!% Ammonia, 12% l'hoi,--

pllorle Acid. ~-00 
Hotel Tnnlmge, G'lo Ammonia, 7% l'hn~ phoric 

A ci,J 28.00 
Sheep l'lr nnu l"I:, g-i-nnnJ, 5% · Ammoniu.. 24.00 
llu1,<wled rii,h Guano, 11% Amtuon!u, 51/:,% 

l 'hos11horic Aeid. 02.on 
l' u1'<! Fiue Steamed Ground Uone, 3 % Ammonia, 

22% l'hos11horic Acid. 31.00 
Haw Bone, 4% ,\mmonin, 22% l'h l)llphorh: Add . :n.oo 
Ground Ca~ior l'omnC<.', 51/i% Amruonlo, 2% 

l'hOli phorlc Acid . . 26.00 
Hrli;-bt Cotton Seed Meal, '7 1/i% Ammonia.. 30.00 
Dnrk Cotton Seed Meal, 4% % Amnwn ia.. 20.00 

P HOijPHOlllC Acrn. 

fll i;h Oradc Aeid l'bospbatc, 10% Avnilab!c 
l'ho,.,1,horic Aci,1 ....•••. • .•.•• • ....•.... $ 13.00 

Acid l'hoMphnte, 14% An11lnble Phosphoric Acid 14.00 
!lone Black, li% Avnilable ·l'hosphorlc Acid. . 25.011 

msh Grade Gronn,1 Tubneco Stem,, 2% Ammo-
nln, 7% l'otnsh. . ....... , :!HlO 

lllo!h Grnde Ground Kentucky Tohacto Stem11, 
2½ % Ammonia, 10% Potash.. 28.00 

1'obaC<.'o Hust Ko. l, 2% Ammon ia, 2% l'otn i h. .. 25.00 
Cut 'fohacoo fl!em6, in ~,rcl:s, 2% Ammonia, 4% 

T'otu~h :.!0 .00 
Dari: Tolmeco Stems·, bnled, 2% Ammonia, '% 

l'otn~h . 19.00 
f,ftn(ll'ln,ter,inaach ... 12.00 

Th.e cl1al'g<'• by reputable manuraeturers ror mixing n11d 
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bo.gglng 11.ny lpc<:"ial o r regula r fom1 u!a are f l.50 per ton 
!nexl-cllll ofabon? priCCi!. 

N~;w YORK WHOLE~,\ LE PBICES, CURHENT 
APRl r. 1, 1914-FER'l' ll,I J',1,;R M,\TER IAI,~. 

Ammonill , ,u!phate, foreigu, 11ro111 11t. •. 2.83 /4y -
fulun:11 ..............•••.••••.••.. :?.!10 ~ 

Amm,m tn, anlph., dome11tic, 11pot .•.•.••. 2.8.:i ~ 
rniure. ......................•..... 2.90@ 

~'i4b l!C l'!IJ!, dril-d, 11 p. <'. urnn,onlrt ond 
14 11. c. lione l'hOl!phnle, f. o, b. ftsl, 
worb per u11it. • 3.GO & 10 

T>'<'I, acidulated, 6 p. c. ammonia, 8 
Jl,C. pho;,phoricacid, dclil·ered .. - @ -

Ground O~h guuno, imJ)(lr ted, 10 uml 11 
p. c. ummo11iu and 15-17 JI. c. bOttt! phol· 
phofe, c. I. f. N. Y., Daito. or Phila .... !I.GO & 10 

Tankai:-c, 11 JI, C. and 15 p. C. t. o. b. 
ChiC8go ............. · .•..• . ... • ••• 3.17½& 10 

Tank1111e, 10 anti 20 J!· c., f. o. b. Cblcu~..-i 
gronnd . . ....... · .•.. : ............ 3.00 & 10 

Tanl;oge, 9 and 10 p. c. , f. o. b. CILIC!l~'O 
81'0Uhd . . ..•..•••.•••.. . • :tOO & 10 

Tankiq;e. coneentrnt€<1, r. o. h. Chicago, l4 
to Hi per eeut., f .. o. b. Cblea.go , ...... 8.10 & 10 

011rbege, t11nknge, f. o. b. Chicago . ...•.. tl.00 ½ 
Sheep manure, concentrated, f. o. b. 

Cldcago, per ton ... . ... ............. Hl.00 @ -
Uoofnwut, r. o. b. Chlcngo, rl()r unit .... 2.GO @ 2.70 
Dried blood, 12-13 p. c. 11mmonl11, t. o. b. 

Ne"'· Yoi·k . . .. ............. 3.3~ @ -
Chfcogo .... . .................. 3.!!0 @ 

Nltrateor~oda,9Sp.e.epot,perl00lbll .. 2.2'.?¥1@ -
fn tnrl'#,95p. r .... . .....• ........ 2.22½-@ 



PIIOlll'IUTJ.:s. 

Acid pbosplta!e, per uni t . 45 @ 50 
l.lones, rougb, l111t1.I, 1ier ton .. . .. .. . ..... ~.50 @2·,.00 

IIOrt J.ll11.llll'II Ull)'.;TOUUd •••.........• 21.5(1 @-22.00 
ground, steamed, I¼ p. c. ammonia 

and (jU J~ C. 1.,one J>bosphale ...... 20.00 (W21.00 
ditto,3uml o0J).C .........•....... 23.50 @2-1: .00 
mn· gruuml, 4 p. c. nmmonia and tiO 

11. c.bo11 c pho1<1,h11te . . . . . . . .. . .. .. 2S.aJO @l!il.Oo 
South Carolinn pho11phHIC ro,:k kiln dr:led, 

t. o. b . . ·\11hlc;v m~cr ... . .... .. .. . .. . .. ;um @ 3.75 
Florida fond pcbhle 1,h,.,.1,hate rock 68 pct 

N!nt., f. o. b. l'ort Tampa, Fla ....... .. 3.00 @ :l.20 
Floridn h ighi;r11def>h Oli!J1h11tehnrdroek:7i 

1.ercent~ f. u. b. Flor i,111 !10r!11 ........ 5.7r, @ 6.i!l'i 
1'ennet!~ee phO!<J lhDtC r-Ock, f. o. b. Mt. 

i'lca•ant. <lornc111ic,78@80 p.c.,pcr ton. r,,00 @3.r.(J 
75p.c.gua·ro ull't!11. . .. .. tl.iti @fi.00 
68@72 J). c . • . .... . •. . ...• .. . . . 4.2ti @ 4.f.0 

i'OTABRIIII. 

Muriate of JJOta..Jl, SQ.&j per cen l., !Ja11i• 
80 pci·ceut., in hu:r~ .... .. ......... . .. 80.07 @ -

Murlnte of pola~h, rniu. 95 per cent., ba.1118 
80 11er ccnt.,ln hltj.'11 .... ... .. . . . ..... . 40.ifi @ -

Muti~te of i,olo1<h, m(n. !)8 per ~ n t, ba~i11 
Su 1iercen t., in IJa_ce ................ 41.65@ -

Snl1ihole of pola"l,. 90.95 per cent., ba.81• 
80 11er ..-ent~ In hap .•••.••.•..•..•••• 47.ti7 @ -

Oo11ble mpnurc 111111, ◄ S.r.S per rent., bule 
◄8per rent.,iubn~ ....... . ... . .. .. .. 25.<M @ -

Jd nnurc salt11. min. :?O per cent., K,O, in 
bulk . . ... . . .. .. . . .... . ..... 13.GS @ -

Hnnlsolt, min. t G per cent. , K,O, in bulk . J0.87 0: -
·Kni 11i t, min . 12.4 JJCr cent ., K,O, In bulk .. 8.8fl @ 
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STATI~ VALUATIONS. 

For A1·111luble nnd Jn11olnble rhosphoric Aeid, Ammonia 
and l'ot1uh,fortlieSc.w,u11 ofltl11. 

Ava llnt,le 1,hos11hnric Add.. 5c n pound 
l m1oh1ll!e l'ho"vhortc Acid.. lea J)OlUnd 
Amtnnniu (or it s ci1nlY11 lent !n nitrogen• .. li1c o IJOund 
P o1nHh (n~ actual J)Oln• h, K,0). ... ,,, r.}c II JJOUild 

1f ca lcu!nted t,y m1i111--
A1·1; \lnl,lc l'hoo1,ho t le Acid . ... . .• $1.00 per unit 
ln1<0lub!e l'h<lflphoric Acid.. '.?Oc 1.er unll 
Ammnnla {or H11 equivnlcnt in nitroi,~n). 3.:.0 per unit 
Potn•h. . .... ... . . . l. 10 per unit 

Withn un iformnllon·11nceor :,1u;0pc1·tou for mixing 
1rnd bn~~lng. 

A 11n it ls twenly ponml11, or 1 ,~r eenl, i11 u Ion. We 
fin(! thie to be lhc e:u;h.•11t nud qnickcs t method for cnlcu 
lnting the 1·alue or fortilizer. 'l'o illustrate thi~, take 
rorexumpl1Ja ferliliu::rv<'hichun11lF.CSasfollowe: 
Axai lahle P!msphoric Acid ... G.:!:? 11tr ccut.x$I.OO-$ 0.~ 
ln11oluhle l'h0!5phorlc Acid . . l .60 1.ercent.x .20- .30 
,\1111110 11 !11 • . • •.•.••... 3.42pcrcent.x 3.r.O- 11.!17 
Potnllh .. ... ... ... .... 1.23J.ercent.x l.111-- 7.!l;; 
lllr.ini;: 11ml B:,gg!ng. . ... . . - l .Ci0 

Commcr<: inl value nt 11ea port5 .. ....... . ,27.!» 
Or a (e rlili7.er nnnly~lng u follol\•11; 

.-\\'alfahle Phosphoric Acid . ..... 8 pcrcent.I$l.OO-$ 8.00 
Anunonin ..... . . . ....... 2perecnt.x :J.!\0- 7.00 
Potuh .... .. ............ . ... 2pcrcent.x 1.1 11-- 2.20 
llixing lllld Gagging . . • .. ... ... ........ . - 1.50 

Commerdnl value at sea ports .. . . . . ...... $18.70 

'1110 St11te valuation~ are for euh for m:iterl11l9 deliv• 
efl?d nt Floridn 11e11port1, and they can bebrousht In one
Ion lot , nt the&e pricea al the date of i1111uing lb!a Bulle· 
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tin. Where fert!Hzers nre bought at in terio r Jl(lillhl, the 
a<hlitlonnl freight to thut point must be nddetl. 

The ,·:ilnations n11d market pricl'!I iu p!'W!olin;! ls.~ultra
l ion11 m·e lms~ 011 rnul'l.:ct priee:i for one-ton l~ts. 

S1'A1'E VALUES. 

JI i8 not intended by the "Stnte vn!untlona" to fix the 
prire or cmnmerci:il ,•a lue or a given brnn,J. '!'he "Slate 
1·alcl"I" nrc thc'rn:irket Jnitcs for the 1•urious nr,1,ro,·cd 
chemien!s 11ud m,iterials u~ in mixing or m:rnufnctur• 
ing C()lnmercinl fortilizers or commercial stock feed al 
the elate of !AAuiug n Bulletin, or the openini: or the 
"Bc,rs011." They may, but seldom clo, vnry frn m the nmrk,:! 
prices,. nnd are made liber,i l to meet ,my sli~ht advance 
or decline. 

The,v :ire compiled from price lists :md commercial re
port~ h_,. ni11ufa\,le den iers nn(l journal~. 

The fJ•U~tion is frt>f!l!Cnt ly nske<l: "Whllt is '!',,nith's 
Fruit anti Vine' wor!h per ton?-'.' Surh o f]t1e11ti on cnnnot 
~ amiwcred categoril'tllly. By ,in,1!~·sis, the nmrnonin, 
nvnil:lhle Jlh0"4phorlc ndtl nml potnsh may be determined 
nn,l t~e int]uirer informed wlmt Ille cost of the DN:l'l'~nry 
nmterio!tocompountltontonofgoodssirn ilarto"Smith's 
F n ,i t nn,l Vine" wonltl be, usir.g none but accepted nnd 
wcl! known mn!erials or the be!!I quality. 

Rtate ,·nines do not con~i,lcr "fratle secrets," lo~s on 
bntl bllls, cost or ad,·e rtiscmcnts nnd eipenses of collf.'C· 
tlon~. '.l'he "State ¥nine" is simply lhnl price at which 
tlie 1·nrlons lniredients necei<~ary to U$r, in compounding 
a fertili7.er, or feerl, cnn bep1wchase,Lforca8hin tou lots 
at Florida sroports. 

These price lists ore published !n thl11 reporf, with the 
"Statevnlucs" for HlJ.1 deducted therefrom 



l ,U 

COMPOSITJON OF FERTrLIZER llATEUIALS. 

NITROGENOUS M.ATl::RlALS, 

I 
l'OUNDS PER RUNDnl::O -

Ammonfa I pt;~t~~:~ ! J1~~-l~~i:J 

1'lol'ld& i'ibbl" PIIO•p &I., . , •··•• •••···1 . 103! J"lorldaRnck Pho•phate. .. . ......•. . . S3to36 
rtor!rta Su11er J>b oapht" l ◄ too I to36 

gf::~:ln~~.;:::.... ··· 3,8·r,·; .. :,· : :: ~ ;i ~ 1i 
J2!uoh·ed Boo" .... ~ 13 IO 16 ! lo ! 

PO'l'.4.SII MATF.RIAUl AND )'ARM MANUR~S. 

POUNDS PE"ll. HUNDRED _ _ 

~::::~ Ammonia 1;.,~ 



FACTOBS FOR CONVEHSION. 

Tooom·eri-
Ammonia into nitrogen, multi Illy by ........... 0.824 
Ammonia Into protein, multiply by. . . ii.Hi 
Ni lrogen into ummonla, multlpl7 by .......... l .214 
Nitr-.,tfl or l!Oda into nitrogen, multiply b7 ..... 0.1647 
Nitrogen i nto protein, muhiJ>l1 by ............. 6.2,5 
Bone ph011phnte into 11hoaphoric acid, rn11lti pl7 by 0.438 
PhOBphoric acid into bone JlhOl!lpbate, multipl7 by 2.18' 
Alndnte of potash Into actual poh111l,, multipl7 by 0.632 
Actun l pot1111b.lntomurlnteofpotasb, mnltip!yby 1.583 
S9lplmte ot Jlotuh into uctuul potash, multiply by 0.U 
Actunl potm1b Into sulphnle of J)0tllHh, multiply by 1.85 
Nitrate or potn~h Into nitrogen, nrnlttply by ... . . . 0.la9 
Cat"bounte of JIOtash h1to actunl potash, mu ltlply by 0.6S1 
Aetna] J)Olallh intocar bonnteofpot11Bh,multiplyby 1.4.66 
01lorine, in"kninit," rn ult( plypotash (K,O) by . . ~-33 

Fo~ iu~tuucc, _you bu,r 05 per cent. 0t ni trate of !!Oda 
and wnnt to know bow mucl1 nitrogen is In it, multi1ily 9:-0 
percent. by0.1647,yon will get 15.65 per cent. nitrogen ; 
you want to know how mneh PJil tnOnln this nit rogen is 
equh-nleut to, then nuiltiply 15.65 per cent. hy 1.214 and 
you get 18.0!) percent., !he eq11h·alent iu ammonio . 

Or, to convert 00 per cent. carbonate of potash Into 
actual potash (K,O), multiply 00 by 0.681, equal!! 61.20 
per cent. actual fio0f1111h (K,O). 

COPmf:. OF Tfl~~ F lmT I LIY. lm, STOCK FEED AND 
P URE FOOD AND DRUG LAWS. 

Cople:a ot 1he LG .. -.. Regnlatlona and Stondnrds .,..Ill be 
rnrnlllhetl hy the Commluloner of Agriculture on appll 
ca tion. 
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A VF.RAGE COMPOSITION OF COMMERCIAL 

FEED STUJf}'S. 

Bright Cot'n Seed Meal 9.35 39.70 28.60 7.80 ai.80 

Dark Coltoll See il Meal 20.00 22.90 J7.10 (i.50 5.00 
Linseed Men!, old pr-0• 

Llnseed Meal, new pro 

Wheat Bran. 

Wbeat)Iiddtingll .. 

7.50 35.10 :U.l.00 7.20 5.30 

8.40 36.10 :io.70 3.GO 6.20 

9.00 15.40 5:l.90 5.80 

5.40 15.40 69.4.0 uo 3.20 

Mix~d Feed (Wheat) . 7.80 16.90 M.40 4.80 5.30 

Ship Stuff (Wheat) .. 5.60 14.GO 5!1.80 5.00 3.70 , 

Corn (grain) . 

Corn Meal . 

2.10 10.tiO 69.60 6.40 1.50 

1.00 9.70 GS.70 3.80 1.40 

Corn Cobs 30.10 2.40 54.90 0.50 

Ool'II 1111d Cob Meal.. 6.60 8.50 G-1.80 3.00 1.50 

HomlnyF~. 4.05 10.i,O G5.30 7.85 2.55 
Corn nnd Oatil, equal 

par U! . 5.80 11.15 04.65 5.20 2.25 

Darley (grain) . 2.70 12.4.0 69.80 1.8(] 2.40 

Tiar!e_v and Oats, eqnnl 
parta. 6.10 12.10 64.75 3.40 2.70 



AVERAGE COMPOSITION OF CO.llMEUCIAL 

FEED STUFFS-(Co11tinued.) 

Oats (grain) . 

Rke {grain) 

Rieo Brun . 

Hice Hulls. 

Wheat (grain) 

9.50 11.80 59.70 5.00 3.00 

0.20 7.40 79.ZO o.-tO 0.40 

!l.50 12.lO 4!l.~0 8.80 10.00 

35.70 8.00 38.CO 0.70 13.20 

J.80 11.90 71.90 2.10 1.80 

Dry ,Top Sugar Cane .. 20.22 2.28 &2.50 1.55 2.77 

Coll' Pen . 4.10 20.80 55.70 1.40 3.20 

Cow P ea Hny . 20.10 16.GO 42.20 2.20 7.50 

Vekct Benn Hulls. 27.02 7.46 44 .56 1.57 4.32 

Vell'et Ileane and Hulls 9.20 lll.70 5l.3fl 4.50 3..!10 

Veh·et lleanllay .. 

Beggar-weed Ray. 

29.70 14.70 41.00 1.70 5.70 

24.70 21.70 80.20 2.30 10.90 

Jnpnnese Kudim H11y .. 82.14 l7.43 30.20 1.67 6.87 

Cotton Seed (whole).. 23.20 18.<lO 24.70 19.90 :um 

Cotton Seed Hu lie . . 4.4.40 ,too 80.60 2.00 2.60 

Gluten lfeed. r..30 24.00 51.20 10.GO 1.10 

llee! Scrap. .. 44.70 3.28 14.75 29.20 



"' 
1'"010.IUJ.A$. 

'l'hcre aref~uent lnquirieis fo r rormulq for nrion• 
crope, and there are hundred a of 1ucb formulu pnbli.Bhed; 
and,whlle thereare buodredtof"brandl,"thenriatioll!I 
In thCIII! grudell An? 1urprlalngly little, Doiens or "bra 11d11" 
pot up by tho u.me manufachlrer are ldenliu.l good11, the 
only difference being In the DQl!le printed on the tag or 
Met. A good gener,il formula for lleld or garden might 
be railed n ",egeiable !onnuln," and v.·ould have the fol
lowing : Ammon ia, 31%; ual\able 1>hospboric add, 
6½%; a11d pota11h, 7¼%- The fol1011·lng form11la1 will 
furnish the nece1111nry plant food In about the above prq 
portion. I haveput'J)Ol!clynvolded theuseofnnykactlon 
of 100 pounds In t\ie@C form nlns to simplify them. Value~ 
are taken from prlcellsl1furnlshed by t he lrade, January 
1, 1912. 

For cotton, corn, ewcet JI-Ota toes and vcgetnblC!l: Am
monia, 31%; R'l'n!lnb!e phosphoric ndd, 6! % ; potash. 
7½%, 

/ A ) "VJ,;OBTAJ) LK" 

Percent. 
900 vound1 of Cotton Seed llea! (7i'!l·lll . .. 3.U Ammonia 
800 poundaofAcfd J>ho1phate (JS percent) .•.. 6.40 An!lab\e 
300 poundaof Muri.ate or (Sulpllale)(Mlperct at) '1.50 J>otul! 

2.000Statenlue mlxe<I a nd ,.,JCNI ... ... ... ... ffl-52 
Plant Food.per ton.. 3Upoo11d1 

State ulu, rohed and ba&111d.. . ...••• .•• Ui.45 
PlaatFntdperton.. 360pound• 



PerCe11t. 

1,5 ts·~ f!iitp~E; m Etb~i: :::. f i: ~t:~ 
COO Iba of Low Ora<JeSulp. l 'ol. (26 lltr<-"11111 ..... 

Sl&t8nlutmhtedaodb,-gged . . .....•...... $%9.45 
Mantf'oodptrton... 3Sl poollda 

(ll) "FRUIT A.N·n VINK" 

F'rult11, Xelo1111, Strawberries. Irbb Polat.oea, Ammoo1a, 4 pe r 
ttllt., A.-aUable Pbolhporlc Add 7 per ce11t., Potub 10 per cent. 

State value mixed a11d baged.. . •.. ,.U4,W 
Pla11t ~·ooo per toll,, HO p01111da 

2,000 
Sl.a.tenlue,nlud&odbr.ggod .... , •. , ... ,.133.76 
J>Jantll'oodper\011.. '26pou11d1 

IOll lb&.<>fColtonSeecl~eal(71·21-li) .. l!'et-Ceot. 
100 lbs. ofNltrateofSod4 (11 per.,.,al) ::::: 1.97 Ammoo!a 
100 lbs.ofSutp.ofAm. (25pe r ce11t) ....... .. 8.30 Anllabl■ 
900 lb11..ofAcld Pllo1pb.ate(Uperco11t) • .. ,, l.97Potasb. 
400lba.ofSulp.otPotub. (48peroentl 

Statenlu■ mixed aed bag,:ed. .. '33.5G 
Plaut l'ood. 1,,,. 1011, .. .................. <I.:?.~ r,oundll 



"' 
OO~lMERCIAL STATE VALUES OF FEED STUFF 

FOR 1914. 

For tho ~eawo or l914 the following "State •aluCll" are 
bed ns a gnide to pun::hue"", quotation Januo.rr 1. 

The&e'l'oluesare 1,e,&ed on 1.heeurrenl price.of corn, 
1d1lch bus been cbo1en 1111 11 ,tandard in 0xing the com
merdal value11; the price of corn, ton large e:i:tent,gov• 
erningtliepriceofolberrecds,pork,beef,etc.: 

COllMJO:RC!AL v ,u uu OF }'r.io S1.•urFS i'OD J9J4. 

Indian com being IILe1itandnrd@$3G.OOperton. 
($1.T5persnckof100 lbl!.,98c perbu.56 lba. ) 
To find the comme~ciul St11te 11tlue, multiply the per

ctntages by the price per unit. 
A unit being 20 pounds (l%,)

0

of a ton. 
Protein, 4.!k, per pounc\ 
Sturch nod Sugar, l.GGc. per pound 
Fat.II, 3.5c. Jl(ll' pound 

E,:,u,,1rr.» No. 1. 

oou~ AND OATS, EQUAL l'ARTS-

pcr un! t 
per unlt 
J>crunit 

l 'rotein. . .. 11.15:1:06c,$10.71 
Starch and Sugar. . .. .. 64.05 x S ic, 20.0-i 
Fllt. . ti.20 X 70c, 8.G,1 

$talc 'l'n\ue per ton . .. 

E:u1t1•u: No. 2. 

. ..... ,84.49 
I 

Protcln .......... . .. 10.50 :z OOe, Sl0.08 
F.ltardt e.nd Sugar . . . . . ..... .. 6!1.60 :z 31c, 21.57 
Fat. . ... 6.40 :z 70c, 3.78 

Stnte v11h1e per ton ... .. f3l:>.43 



D 
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