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Pro fesso r Wilson: It is only a question of time .tllat powder ed a r senates will 
lJe used altoge ther. 

Tile Cllairman: Thi s Ilas been a ,"ery excellen t ui scllss ion. ForasJlluch as the 
next pa per by ?llr. 'Vins lo ,~' ha s a bem' ing on the present discussion , I take pleasure 
111 asking :)1r. 'YillSlow, Proyin eia l IIort icul turis t , to present his paper. 

THE ECONOMIC SIDE OF PEST-CONTROL. 

By R . :)1. W E,SLOW, PHonNc I AL H ORTlCuLTUHIST, YrcToHIA, B.C. 

I propose to ell'a l ,yi th pes t-con trol on f ruit-trees a ud with th e economi c s ide 
0 [" that quest ion. largely ill its rela t ion to the q uesti on of costs of prod uction. '1'lle 
cos t of CO li trolling insects amI diseases 011 fruit-trees is a ]1art of th e larger oue of 
to ta l cos t. Our present cost of frui t-produ ction, I am safe in sll yill g, is out of 
proporti on EOt onl .Y t o the market pri ces being r ece in:!d f or the product, but is 
furth er g reater t hall th e prod uction costs of our competitors in th ose markets. It 
is tru e that our f ruit hns a certain perce ntnge from the Cus tom s tariff, and is, in 
additioll , protected in ~O lli e cases c,'cn more heaYily tJ.wn by the ta rilI, by llIor e 
advantngeous freight nnd eX [lres~ rates than our competitors enjoy. It is my own 
conclus ion, 1l0,,"eYer. that the advan ['age g h'en us by lo,,"er freight r ates amI tIl e 
CustOIll S b ritf does not nearly er1l1<11 the hi gher cos t of production. If, t ber efore, 
ou l' competitors were r eceil' i ng r Cmllllrl";l ti ye ]lrices fo r thei l' proclu ct, ou l' prices, 
t hough r elat ively hi gher, ,yould be actually less r em unerative because of our much 
higher cost s. 1.'or in s t;mce, s killed orcha rd lnbour costs us npproximately 25 per 
cent. more tl1<1n it does ill Oregon ancl " ' as liington. Most of the mnterial s, such as 
laud, nursery stock , spraying Jll nte ri als. t illa ge, tools and imIJl ements. frui t-packages, 
paIJer, nail s, IJacldng-house eq uipment, etc .. cost us approximately 20 to 40 IJer cent. 
more than our cOtnIJetitor s. The fruit-gro,yer 's cost of living itself is, [lerhnps, even 
higber proport iona tely, while money both Oll mortgages and on personal loa ns costs 
f rom 10 to 25 per cent. more. The effect of all th ese differences is to rai se th e 
:werage cos t of npple-production , for ins ta nce, in bea rin g orchards in t he interior of 
British Columbia t o about 75 cents a box, as against 50 cen ts fo r our competitors; 
in many cases the differ ence is yery mucll greater. 

The big probl em of successful fruit-culture is st rictly an economic one. " Te 
mus t be a bl e t o sell our fruit at a return that r epresents at least a margin of profit 
to the producer , and eyery possibl e assistance should be given him to tl1:lt end. 
Action h as been taken to provide a ma rketing organ izntion whi ch, while it m ay not 
be expected to r educe the cost of marketing, is expectecl to enhance to some degree 
the selling-price of tile fruit, so providing a la rger net return to the g rower . The 
cost of nctual production is beginning to g ive lllany fruit-grow ers much concern , anel 
many of them arc working t o reduce th eir costs as mu ch as tll ey justi fiabl y can. 

As Secreta ry of the Briti sh Columbia Fnlit-gro,,"crs' Association and as Pro­
yinci al H orti culturi st, I haye had special opportuuities to study the costs of f rui t­
production, and I am a,yure that much r emains to be accompli shed in makiug savings 
in e" ery operation in t he orcha rd. Our growers are just beginning to study the 
economics of their \York. Many of them started in fruit-growing with the assumption 
that profits wer e so great a s to make littl e economies in producti on Ulln eC(~Ssary. 

It is all economi c law that o])e pa rt of any general bUSiness in the world will stand 
inordin a tel.y high cos ts. and fruit-growing in British Columbia is not likely to pro,'e 
any excepti on. 'l'IJe hi s tory of fru it-growing iu Ca lifornia and in Western OregOll, 
the fir~t two fruit sect ions of tbe Paci fic Coast, amply illustrates tbis . 

Among otller thin gs, then , the cost o f pest-control is a consideratiOIJ. You may 
r emember that in the litera t ure issued by Goyernm ent amI by those with land for 
sale it has been sa id that pes ts are at a minimum in tbe Dry Belt, in whicb tb e 
g reater part of our orchards are located; tile absence of codling-motb, Sa n J ose 
scale, and appl e-sca b, tbe three most injuriOUS orchard pests, as cited, was undoubt­
edly correct, and by this intendiug fruit-growers \Yere led to couclucle that injuries 
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from pests would be small aud the cost of pest-control correspondingly so. As a 
ll\att cr of fact, I find that pest-control is cost ing us a great deal. 

It has been a matter of considerable difficulty to get anything definite on what 
ou r efforts at pcst-control are really costing Il S, aud I must ask you to take my figures 
only as gcneral estimates, whi ch I have made, however , to the best of my ability. 

For the Province, expenditurcs in 1913 are estimatcd as follows:-
~fate riflls .. . .. . ........... .. ... .. ... . .. .. .. ....... .. . .. . $21.170 
Application ...... ... ....... .. . ........... . _ ... .... ....... 20,000 
2[; per cent. of equipllleut costs ... . ...... . ..... . . ..... ..... 12,500 

Total ........... .. . .. . .. .... . ...... . ... . ........ $iJ3,G70 
Sixty pcr cent. of this, wbi ch is for the Interior, ef[ual s $32,202. 
Thc total valu e of the fruit-crops of the Interior in 19]2, about 1,000 cars at an 

a \"erage of $[;00 apiece, both of which I think sulticiently high, was $500,000, and the 
cost of pest-control was therefore approximately G.4 of th e total yalue packed. From 
this total there is about $250,000, packing aud selling cha rges, to be dccl uctcd. The 
growers tllus reccived $250,000 for thcir product, nud pest-coHtrol, other than fire­
blight, cost ing them $32,202, took 12.8 per cent. of thei r r eturns; this was too mucll. 
,Yc may easily understand , tllea , tlJ e great drop in the use of lime-sulphur, the 
principal item, thi s year to nbout 58 per cent. of th e 1912 consumption. 

There seems considerable ev idencc that growers feel less confidencc in the lime­
sul phur spray, finding that it does not act as a tonic to the trces, aud that it does 
not destroy aphis-eggs. Spraying each year with lime-sulpbur is evidently declining 
in popul a rity. Inspcctor Darlington writes me that in 'Venatchee, where Sau Jose 
scale Iws to be controllcd, about 50 per cent. of the orchards get lime-sulphur every 
year, others once iu two, and others once in threc years. :\Tou-bcaring orchards, he 
states, a r e sprayed m·en less. Thc tcndency there seems to be to restrict sprayin.g 
almost altogeth er to bcari ng trecs, neither codling-llloth nor San Jose scale being of 
much consequence until trees begin to fruit. Iu that district, which much r esembl es 
the Okanagan, the sprayin.~ is confincd almost altogether to bearing trees. For this 
r eason, I cons iller it proper to charge the great part of tiJe cost of spraying to the 
fruit produced. 

I might note tllat, coincident witli the decrease of 41.7 pel' cent. in the amount 
or lime-sulphur used in British Columbia in 1913 from tliat used in 1912, there is 
an increase of 24 pcr cent. in the salcs of B lack Leaf 40, indicating that growers 
cons icIer :l[lhis the principa l pes t, and find control dm'iug the growing season most 
satisfactory. 

It is possible that more lime-sulphur has been used tlian was r equired fo r most 
ecouomical pes t-control. 'iVenatchee usccl onc barrcl to 25 acres; British Columbia 
usecl one barrel to 20 acrcs. and they have San Jose scale to control, which we hayc 
not. A saYing, then, might be effected by more judicious use. Spray ing at a loss 
occurs too commonly, and could be a voided if fr uit-growers could be induced to study 
their trces and their needs, and to r eason for themsejYes on how to care for them 
economically. 

Fruit-growers from time to time mise the quest ion of home manufacture of lime­
sulphur. I reported on the subject to several intcrested parties some time since, one 
of whom has s ince taken it up successfull y. The report is very short aud is as 
follows :--

"REPORT ON COST OF MANUFACTURING LUIE-SULPHUR AT OKANAGAN POINTS. 

"1'resent Cost when produccd on Coast.-The cost, f .o.b. Victoria, is $9 per 
40-galJon barrel, which wciglls 625 lb. approximately. Tile freight rate in ca r-load 
lots to Vernon is 38 per cent. per 100 lb. 'I.'he freight to Kelowna and Summerland is 
slightly greater. Freight charges to Vernon are, therefore, about $2.44 per barrel, 
making a total cost of, f.o .b. Vernon, $11.44 per barrel, wholesale rates in car·load 
lots for cash or short terms. 
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"To ma,nufctCtl/1'e ,in Olwn(/g(/u .-On a small scn le mnnufactnring in single-barrel 
lot's of concentrated spray, t he material s req uired pel' barrel are as foll o\\' ,:: 112 lb. 
snlphur, 56 lb. lime. '1'he npprox imate pri ce of sulphur a t Victoria is :;;28.;:;0 ]Ier t(m . 
The f reight rate to Vemon on sulphur, car-lond lots, in bags, is 67 cents pel' 100 Ib" 
while the ra te on lime iu bnrrcls is 33 cents pel' 100 lb. There is a !'light increase to 
K elowna, Summerland, and P ent ictoll. Tbe cost of 112 Ih. sulphur is $1.60, fl'e i:;ht 
is 80 cents, total $2.40 ; 56 lb. of lime costs approx ima tely 32 cents a nd the fr( ~ j ght 

costs 16 cents, a total of 48 cents, f.o,b . " Cl'll OIl. The laid-down cost of material s is, 
thcrefore, $2.88. 

"'1'0 mnke up a barrel of sprny rcq uires boi lin g fo r one hour. Prcparntion llli ~ Llt 

be estimated at another hour, and th ere must be a barrel to put tbe materi al in. 
Labour will cost proba bl y 65 cents; a ba rrel \I' iIl cost flbout $1.25; fuc l will cost say 
30 cents; tota l cost, $2.20. Pn ying car-l ond f rcigllt rates on materi a ls, total cost 
Iyill nppnrently be a round $5.08 pel' barrcl. 

"'l'h is will not, howcver , bc quitc as strong as th e commercial product, Iyhi ch 
tests 3211z 0 Bea umc, and thc valuc drpends in dircct rat io to thc Dea ume test. 
Usually it should tes t flb out 20 0 if l1l fHl c uIlllcr proper conditi ons. 

" If lime a nd sulphur were brought up to tllc Okan agan in less than car-load 
lots, the total cost would be increased to abou t npprox imatcly $7 pel' barrel, tbe 
L.C.L. rate on sul phlll' $1.24, and on I imc 74 cents. 

"'1'here ,,"ould be, in addition, t be cost of a hydrometer-$l-ancl tb e first cost 
of thc bOiling plant, wh ich on a one-barrel scale necd not be ol'er $12, and might 
bc kept as low as $3 or $4. 

" T he local priccs of lime and snlphur ,,,ould probably pu t tbe manufacturing of 
sma ll lots ont of t hc qn cstion. There is, in addition, t ile need for cxpcri ence anel 
skill in manu factnre and in using the Beaume test. Tbe variation in strength of tbe 
honw"macle is an ob,i ecti on." 

I learn f rom Captain Brush, mana gcr of the K.L.O., that he effects a considerable 
sal' ing by making lime-sulpbur on tbe ranch. 

It would seem that, g ivcn propel' conditi ons, several dollars pel' barrel might be 
saved. On tllc sm::Lll scale, espeCiall y \Yith inexpcriencc, tbe sflving, however, would 
be more appa rent tllan real. '1'be O.A.C. bulletin on "Making Commercial Lime­
sulphur " is very good and may be followed to acl vantage. A good r eport on a 
successful pl ant of fairly large capacity is g iYen by Professor Cole in the Wash­
ington State Horticu ltural Society's Report of 1912. 

The cost of spraying machinery here is greater than elsewh ere, beca use of a 
dnty of 25 pel' cent. and long distance from tbe Eastel'll manufacturers and conse­
quent h igh freight cbarges. We have lool;:ecl into the question, but fn il to find any 
hope of materially r educing the cost to th e purcbaser in either t a riff or f reights. 
The rcta il er s' margin for h andling is small , especiall y in Yel'l1 on, and there is little 
jlrofit in it fo r them. 

'l'he Briti sh Columbi a Frnit-growers' Associati on secures wholesale rates on the 
principal spraying materia ls for its mClllbcr s for cash, and the saving effected, by 
Coast growers principally, amounts to a very cons iderable sum. They buy about 
$3,000 annually through the Association, and save about $700 by so doing. This 
l1rice-list bas a lso resulted in retailer s generally quoting these materials at small 
margins, and I do not look for much r eduction in cost there. 

SUMMA RY. 

(1. ) Our total cost of production is too high . 
(2.) The cost of pes t-contrOl seems excessive considering our comparative free­

dom from pests. 
(3. ) The high cost of pest-control is due, partly, to high cost of machin ery, 

materi als, and labour, but there seems little chance of r eclucing these costs. Kone of 
these a re providing excessive profits to makers and dealers under present economic 
conditions. 
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(4.) The high cost is partly due to sprays applied as preventives against 
dangers, minor 01' fancied , and to the general use of lime-sulphur as a tonic and 
aphi sc idc. 

(5. ) Costs will be most easily r educed by more in telli gent s tndy of pest-control. 
lead ing to greater eftici ency of sprays appli ed, and to om ission of control measures 
not justified by the net r esul ts. 

(U.) There lllay be a saving. under faVOlll'tlbl e circums tances, by making concen­
trated lillle-sul p lll1L' at home, and possibly a ni cotine spray cOlllcl be made to 
adYanta ge fr0111 tobacco- \\'aste in th e Kelowna d istrict. 

Mr . CunninglulIl1: \Vould you start econ omy with spra ying? 
Mr. \Yiuslow: I can't talJ.~ eeonomy iu packing and til e other branches of frui t­

produdio n to the Eutolllolog ica l Society. 
Mr. CUllllingham: \Vh y 1Iot'l The growers are falli ng down on spr ay ing. Did 

IlOt t he low prices that pl·e l·:ti led last year rai se the percentage of tlIe cost of 
spraying? \Vben I was in \Venatchee the oue ·point tlHlt impressed me the most \y as 
the fnct t ha t eyery grower wh o had s ix acr es of or chard owned a sprayer. 

P r ofessor \ \Ti lson : Some of ollr gro\yers in Oregon a r e spraying too littl e, sOllie 
just rigllt, and some are rnining themselves with spraying. 

Mr. Cllnuillgh:llll: I c10 not know one man ill thi s Prov ince who is USin g too 
much spray. I recoll ect an instance where a man los t hi s entire crop of i\IcIntosh 
Heds whil e t he majority of t.I le frilit could ha\'e been sa l'ed by the use of a spray. 
\ Vhat was t he 2;; 01' 50 ce nt cost of spr:1yin g in compa rison to the value of the 
appl es ? 

P rofessor \Yil son : Let it he un clerstoo(l clearly that I am not arguing again s t 
spraying-much t he re l·erse. I ca n instan ce a case of one grower who spra yed four 
times for apple-scab and yon ne\'er saw a worse proposition after it a ll. lIe clid not 
get the spray on at the ri ght t ime; he was too late with each application. The 
a ll10unt of spra y u~ed has 11 0 uearing on the results; it must be p ut on right. 

1\[1'. 'l'ay lor (Kelowna): In illY opini on, the use of home-boiled mixtures fo r 
scab are superi or to the comlllercial brands. It cost us about 10% cents to spray a 
t ree yie Jc1ing $6 worth of fruit. I bel ieve t he a yerage grower overest imates the cost 
of production. 

A member: Do not t hese bome-boilecl mixtures e rystal1i~ before use ? 
~Il'. Taylor: 'l'hey had better be put on fresh and warm. 
Professor \Vilson : In r ega rd to crysta l1 ization of home-made products, we find 

t hat this does 1I 0t affect the spray in any way. The crys tals can be di ssolved ou t 
iu colel water and then used. 

1\11'. \Vills low: If we can control our pes ts for hal f the money, will not the other 
hal f ue sayed? 

Mr. Cuunin gham: I do not: think t he possibility h as been shown. 
]\11'. Treherne : I usually prefer to figllre out in a general wa y the average cost 

of product ion of an infected crop and t he average y ield of t hat crop to the ordinary 
grower , and then after allowing a fair in terest as r eturns, about 8 pel' cent., th e 
difference gives me an approximate idea as to how much lllay he spent to apply a 
remedy. Th is method is not sflfe, however , if th ere is danger of losing the tree on 
which the crop is being grown , and this brings up the question of tree, bush, or 
anllual crops. 'l'h e per sonal equa tion is another important point, fo r we find a great 
ya ri at ion iu t he bus iness abilities of individua ls, and each one can only apply that 
amount of r emedy suited to hi s pocket, to obtain th e bes t r esults, econom ically and 
pract ica lly. I would suggest, however, th a t the disell SSiOU be confined to the po in t 
wher e we can advise t he grower what sprays to ll se on his crops one year witlt 
another, 01', in other words, what annual sprnys are necessa ry. 

Mr. Brittain: There are difficulties in the wa y of doing this, as conditions 
change so ma terially from year to yea r with clifi'erent localities. A Vernon grower 
could not be expected to spray fo r :.t pes t in P entictou. It is a loca l problem. Last 
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year we had an outbreak of cutworms; this year there are very few. It is usually 
conceded, how e,er, that a spring and fall spraying are necessaries fo r our condition. 

Mr. Cunningham: Can we raise first-cl ass marketable fru it withont spraying'! 
If so, where? I don't know. If \,e arc going to compete on the markets, we have 
to get busy and raise fi rst-cla ss frnit, and this can only be done by spraying. I 
consider it would be a most unfortuna te thing if it gets abroad that the growers are 
spraying too mnch. Some men near Vernon ba,e not sprayed for two years. How 
are they gett ing along? Are they to I"emain g rowing nnmarketable fruit? 1'\0; get 
them the mach inery and teach them how to spra y. 

Mr. 'l'aylor: I rather criticize Mr. Winslow if he claims we do not need t o 
spray non-bea ring trees. 

Mr. Winslow: It is not a qu estion of spraying 'l:er sns non-spraying. It would 
be most unfortunate if·t he idea got abroad that I am nd\'ocating a cessn tion of spray 
applicat ion. What I do claim is that a lot of spra y ing ha s been misdirected and 
\yith consequent discoura gemrn t, nnd how bes t to find t he cconomic bnsis. 

Mr. Brittain: I th ink the differcnce of op inion ha s ari sen [rom the different 
,iew-points taken. I think \YC ca n all no\\" g:lUgC the situation. 

Mr. 'Vinsl o\Y: Lime-s ulpllllr mny be wad e with economy in the valley. 
Mr. '.raylor: It isn't every one who can make lime-sulphur. The grent difficulty 

is exper ienced in the resulting '::trying s trength , a variation of 18 to 30 degrees. 
An other difficul ty is th e question of thc employment of a li censed eng ineer for small 
vlants. 

Professor 'Vil son: At Con-nlli s we can make l ime-sul phur for !ji3.73. the r eta il 
pri ce be ing $8.10. It is thus 11 seless paying freight on water. 

The Chairman: I think 11erhalls we had hetter terminate this excellent dis­
cuss ion, as tim e is getting on. I am afraid we hnd better proceed. I " 'i ll now ask 
ou r Secretary, Mr. '.rreherl! e, to prese nt hi s paper. 

M ETHODS OF TAKING I N SECT RECORDS IN THE FIELD. 

By n. C. '[REJIERNE. 

In preparing this paper , I had ill mind t he r equirements of th e fi eld in spectors 
" 'orking in th e yariou s orchards, fa rm~, l1lld llurseries in the ProYin ce, with the 
intention of presenting to them certnin ideas in est im ati ng the approximate pre­
yal ence of a n in ~ect pest and its corre~poJl(1ing in j uri ousness, so that \I'e may be nhle 
to obtnin a definite and co-ord inatecl idefl on the nature of ou r local insect pests on e 
yea r with nnot her . 

In order to determine the present r ate of an infes tation lJy any in sect pes t or 
[ungom; di sease for comparison with an infes tation in past or future seasons or 
periods, or in order to determine tile r ate nt " 'hich an infes tation in creases in 
diffe rrnt territories with relation, as well, to c1ntes of mi,gratioll, emergence, or 
injuriousness, it is desirable that a definite sys l(']]) o f recordillg the preval ence of 
an insect pest, one yea r with anoth er , be emliloyecl. 

I do not clai m ori g inality. altogether , for my sU,ggestion s that [ollow, [or, after 
all, the problems of sUnpl e arithllJ('ti c are the on ly ones illyoh'ed , neither do I " 'ish 
to force those "'ho are \\'orking in t Ll e fi eld as iu spectors to adopt th e systems I 
propose, but llersonally I prefer to \\'ork wi th a system "'hen in the field, and th e 
following wl1ich I am Im tt ing fOl"\\'arcl as s ugg('sliolls haye been useful. 

To DET EIOlINF: P E IlCEXT.\G E OF I KFJ::S TATlOK; IKJ U IlY OJ3SERI"EJ). 

Select five typical locntions in the fi eld to be exa min ed. At each of these fi,'e 
locati ons select a typical ro\\', tree, or phtnt to be inspected. Empl1asis should be 
laid upon the word "typica l," DO partiality or impartiality being ShO\Hl in the 
sel ectioll . " Then th is is done, count fifty pl::tnts, buds, fruit, or lea yes, as des ired, 
and examine ca refully for injury. Thcn th e totaZnumber oj i nj1l1'ioll s ma1·/."s (/'ivided 
by the total, number at objects exam ined, multiplieil IJ'!J 100, pivcs the percentage at 




