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I 

INTRuDUCTION 

"Agricultural geography is concerned with areal 

differentiation of agricultural phenomena. Its objectives 

are to describe and explain the variable geographical patterns 

of agricultural development and to discover the causes and 

consequences of areal distributions".! Working within this 

context, the purpose of the thesis is to study and evaluate 

the significance of soil type on agricultural land use in 

two selected areas in Woolwich Township. 2 The inherent 

characteristics of the soil, namely: texture, drainage, 

slope, stoniness, depth to bedrock, and erosion, will be 

studied individuall1 and collectively to determine to what 

extent, if any, they influence the land use pattern and 

agricultural productivity. 

Land use studies in agricultural geography usually 

tend to concentrate on the relationship of crops to certain 

physical conditions. This thesis will attempt to go beyond 

such customary studies. To attain this goal, the term 

"land use" has been broadened to include not only the 

lL. G. Reeds, ''Agricultural Geography: Progress 
and Prospects", The Canadian Geographer VIII, 2, 1964, p. 62. 

2The exact definition of the term "soil type" will 
be further explained in a later section. 

1 
J 
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vegetative cover, but alao the spectrum of human or 

cultural taotors. Such factors are usually referred to 

in a generalised verbal manner with no attempt made to 

properly map them at a seale which would permit meaningful 

interpretation and correlation. These huaan or cultural 

elements are taken to includet rotation methods, amount 

o£ fertiliser applied• type o£ equipment utilised, the 

extent of soil improvement (eg. the installation of tiles 

to improve drainage), the farm operation and types of 

crops grown, the yield or return tram each field, the 

total productivity per farm unit and per cultivated acre, 

and a measure of the man-hours or day-hours expended per 

farm wtit. 

'the study was undertaken in two sections of 

Woolwich Township, a triangular shaped area in the 

northeastern portion of Waterloo County. The selected 

areas are located in central Woolwich and in northwestern 

Woolwich. They are separated latitudinally by 2 miles 

and longitudinally by halt a mile (Figure 1). 

The two strips were chosen on the premise that 

their chief d1££erence was one or soils and associated 

minor variations ot reliet. Both strips are underlain by 

marine aedtmentary strata of Silurian age. Specifically, 
0 

the bearock is comp~ed of the Salina formation which 

consists of brown dolomite, shaly dolomite, limy shale, 

and gypsum. There are no rock outcrops and well-log 
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recorda indicate that the atudr areas are covered with 

1)0 teet to 200 teet ot unconsolidated overburden. 

Available climatic atatietioa indicate that the 

•aero-climate 11 similar 1n both atripa. Precipitation 

aYeragea 3) inches to )4. inohea per year. The troat tree 

period ia about 140 daya with the &rowing season 

approaching 190 days. In the spring, the last troat 

oocura about May 17th and the tirat tall troet about 

September 29th. Since there ia no aajor phyaiocraphie 

break between the two strips and no appreciable ditterenee 

in latitude and longitude, and taking into account ~he 

preceding cl1utic intorru.tion, it appears logical to 

state that there is no a1gn1£1cant d1tterenoe in the 

•aero-climate. 

ioonomio and social conditions are generally 

aimilar in both areas. Most ot the tarmera, oyer S5 

per cent, are Mennonite and have strong agrarian cuatoaa 

and traait1ona. T.hua, the attitude o£ the people to 

farming is similar. Indeed, tbe whole townehip is tairly 

"stable" in terms ot acreage ot occupied farmland. For 

exaaple, tor each or the census periods, except one, tro. 

1911 to 1961 1 Woolwich Township exhibited leas than 500 

acres 1noreaae or decrease or occupied taNland. 

Furthermore, no appreciable difference occur a between 

the two study sections in such tactora ae market 

4 



acceaaibil1ty and road service. 

Both strips are almost equal in area. Calculations 

have indicated that the central strip, containing mainly 

unitor.m soils, embraces 3,321.2 acres, while the other 

strip, containing variable soils, covers 3, 46a.o acres.1 

The tomer section is dominated by Silt Loqa (over 75 per 

cent) and contains minor patches or Gravelly Loa. Till, 

Very Fine Sandy Loa, Very Fine Si~ty Lo8Dl, Gravels, Muck, 
2 Alluvium, and others, aainly poorly drained areas. 'ftle 

latter section, or variable aoil strip, contains no soil 

typo which has a clear majority areal.ly and is aODlpriaed 

ae tollowes 

Silty and Sandy Loam 
Gravelly Loam 
Very Fine Sand 
Muck 
511 t LoUl and. Loam 
Alluvium 
Silty Clay Loam (Lacustrine) 
Gravelly Loam Till 
Gravel 
Clay LoUt and Clay Till 
MediUlll and Coarae Sand 

The major soil types ot the two areas reflect the 

d1tterencea of the parent material which can be traced 

back to the pleistocene poi91Y deposita. Apart trora these 

1n1 calculations, involving absolute area, were 
made from aerial photographs at a scale of ~ inches per 
mile with areagraph charts and are accurate to at least 
97 per cent. 

2A full deaoriptlon ot each aoil type oocura in 
a subsequent chapter. 

I 
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differences and the aeaociated ditterenoea ot reliet, 

that is, the tlat till plains of the "uniform" strip aa 

opposed to the rolling moraine and outwaah areas or the 

"variable" strip, the two areas are similar (Figure 2). 

Thus, any d1tterencea in qrioultural land uae oe be 

suspected to be caused by aoil type variation. 

The uniform-soil section 1a meant to act as a 

"control" atr1p to determine whether a unitor.ity or soils 

will indicate a general unifora1ty ot land use and 

productivity. The variable-soil strip was not chosen 

because it represented deliberately poorer soils. but 

was rather chosen beoauae it constituted a cood 

agricultural area with a variety ot soil types. 

Each or the two study areas contains nearly )0 

tarma averaging about 100 acres in aisa. Within the 

uniform soil strip there are 20 full tarma, or tarm un1ta 

contained entirely within the boundaries or the study 

area, 9 part tanas, (5 ot which have 50 per oent or more 

or their area within the atrip and 4 ot which have 30 per 

cent or aore within the strip), and 3 rural non-tarm 

dwellings containing only a small acreage. The variable• 
0 

soil strip 1a comptf'aed ot 24 full tarma, tour part tarma 

and. 10 am.all holdings. For convenience sake, it was 

decided to utilise Township roads aa the boundary tor 

each etudy area. 'l'hua, in aODte cases, properties were 
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split. However, the aajority ot ta.nae lie wholly within 

each atu4y aection (Figures 3 and 4). 
In evaluat1ng the a1gn1ticance ot ao11 type on 

agricultural land uae and in eatabliahiq, aa accurately 

aa possible, edaph1c-land u .. relationships, a digital 

CODlputer ie employed. The two atudy areas were divided 

into aquare 10 acre grids within which a sample point waa 

chosen at random. Correlations between the Yarioua aoil 

types and land use characte:r1st1ca were then coaputed.l 

Certain productivity tactora, auch as groaa income per 

tara unit w.re analysed qualitatively ra~her than 

quantitatively beoau .. or the confidential nature or the 

indi rldual farm' a income. Thue, groaa in COlle and associated 

character1at1ca are presented on a ) or aore ta~ unit 

basia which precludes statistical analyaie by reason ot 

the small aample else. Hevertheleaa, income c011pariaona 

can be made between the two study areas and between groups 

ot tarma situated on differing aoil type. The average 

income and productivity per tar.m aa establiahed in this 

study can be uaed tor comparative purposes with other 

areas ot Southern Ontario. 

lMethodology will be tully diacuaaed in the 
following eection. 
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UNIFORM SOIL SECTION: FIGURE 4 
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A ltucly ot t~ literature clealinl with qr1cultval 

aeoaraphy has nwaled auaeroua aaoro-n\l41ea Wblch baYe 

lJ! 

bee carried out, to ez1raine the nlatloaahip ot orop diatri• 

bu,ion to the pbyaioal ea:riroDUnt. There haYe beea t.oo tew 

inteneive 1nv•eti&atioa.a ot aall anaa with ooncluaive 

tirldiDII• Excellent ~eDta, about thia branob ot seoaraphy, 

haYe been put tonb b1 vrl1iera IUob aa H. H. Moean,J., D. P. 

Putna2 • ancl L. o. Reecle'. A:Ay tunber lla'borat1oa oa t.hia 

topic 1a aeyond the eeope ot the inYee\1aat1on ancl .oul.d 

ooaaiat ot aubj•ot .. tter tba~ hae bMD a4equa-.ly oOYereci 

elae\lfhere. 

A renew ot 11•erature pertinent to thia nudy baa 

ladicated. tew retennoea which eluo1cla-te apeoitioa.l.ly land 

UM • soil 'ype nla~ioaebipa. Hwuroua vrit;era aaaocia'te 

Great SoU Groupe to oertaia crop t.nee. c. E. Kelloa, ffW 

uaaple, reoopJ.sea that. Chemo._ aoUa are CODaicler•4 to 

1M priur:LlJ acloptecl to wheat, whereas Poclsol aoUe .. ,. be 



more important tor oata.l Such generalisations are quite 

common and are representative or regional studies whose 

areal scope may range tram a township to the whole earth. 

Within these generalisations, statements eaerge which are 

1nd.1cat1ve ot the importance ot aoil types to.tarm 

planning aa one soil type could be better suited tor a 

crop than another. 2 Further.aore, it ia generally accepted 

that "within larger regions soil variations play a prominent 

part in dete~ining the agricultural utilization or particular 

areas.") Such 'statements set the stage tor other studies 

which may indicate aore precisely the aigniticance ot varia­

tiona in eo11 to agricultural land use. 

Soil - land use investigations have been more pra.i­

nent in the United States and Europe than in Canada. A major 

portion ot this problea can be attributed to the lack ot 

deta1lecl aoil mapa in Canada. Indeed, at the present, pub­

liabed ao1l survey reports are unavailable tor acme ot the 

aoat highly developed agricultural portions ot Southern Ontario. 

Thus, perhaps similar inYeatigationa such as J. B. Cruick­

shank'• land use study ot the Black Isle in Ross Shire Which 

1c. E. Kellog, 'j»t IUt.ila :tb&li SJ.umgx:;t Ua, (New York: 
The MaCIIillan Co. , 1941 , P• 209. 

2 Ibid, P• 2E.t9. 

3K. H. w. Klagea, lii~&:J.,ia'1 a&ml OIAIEUb.x, 
(New York: The Macrdllan Co., 942 , p.SO. 



provided "an intareetin& exaaple ot land u'tilisation that 

hae been lntluenced by the phJ'Iical enrlromaent, eapecially 

by the ao11" are just1t1ably acarce.~ 

131 

Detaile4 oa.. atud1e• are available tor various 

agricultural nciona 1n the United S\atea. For example, R. D. 

Rudd describes 1n minute <letaU 'he phyaical and econoaic 

oharacterietica o£ a beet cat~la tara in the Corn Belt,2 eel 

w. c. FO\Illd relates the distribution ot o1trua fruit to certain 

preferred soil. typea ancl winter temperature in Orance County, 

Florida.) The Michigan State College hae conducted reaearcb 

into the types ot tanaing in tbe State ot Michigan and baa 

aeaociated certain recosnisable t~ typea with aeneral 

toposraphJ and ao1la. F. or exaaple, the dairy and caah crop a 

area occurs moltly on le'Vel loaaa and a:l.lt loaaa.,. 'l'he 

Michisan at.udy, although referring, on certain oocaaiona, to 

a range ot characterietica wh1oh are repreMntat1ve ot a 

lJ. B. Cruicklhanlc "The alaclc Iale, Roaa-Shire, A 
Land U• S~ucir•, ft' aRAAAllb Qac:amapbiM} IIUI'I'• LIXni, 
No. 2 (1961), P• • 

2a, D. Rucld "A Beet Cattle FUll in t;be Cora Belt", 
~·· audi•a tn' wqrj, O.u.allbX. ec1. a. x. Hi&b.S.'th1 Jr. 

Blaglewood. Clitta, H. J.: · Prentioe-Hall, Inc., 19651, PP• 47 • 54• 

3w. c. Found, "The Relation ot the Dinr1but10D ot 
C1 tru.• to SoU Type ancl Winter T•perature in Oranae CoWlty, 
Florida" • aaedt.g Otocr•ph•c. II, 2, (1965) • PP• 63 • 73. 

~. a. HUl and. a. a. :"~• TJMI at brain& ba 
fift~~. <;:~ Lanaing s M1chican tate cOilep, Septembflr, 



typical farm in each tara-type area, 1• limited in depth as 

it encompaseea the whole State of Michigan. Nevertheless, 

productivity d1tterencea, though not analyeed, have been 

observed within the same t~type area and have been attributed 

to variations in soil and in cultural praot1aea.l In spite of 

the tact that the results ot the three atore-ment1oned studiee 

may not be directly applicable to this investigation, the 

methodology and the atat .. ente made with reference to land use 

and soil certainly merit consideration. 

Studies pertaining directly to Southam Ontario tall 

into two groupe. The tiret group deals with apecitic phenomenon 

tor limited areas. For example, a. R. Krueaer eatabliahed 

relationShips between tender tree-truit soil and the extent 

ot ~rchards 1n the Niagara Peninsula2 and the Louth Township 

Report analysed in great detail the capability and produc~1v1ty 

ot the varioua soil types tor orchards and vineyard••' Further­

more, the Ontario Departa•nt ot Agrioulture has publiahed a 

nlllllber ot pamphlets which relate specific crops to epec1£1c 

1Ibid, P• 56. 
2R. R. Krueger, "Changing Land• Use Pa'tterne in the 

Niagara Fruit Belt" t %DAtUSiif,1 'f Jibl Bc1JU Q,..4iiD 
ladi.tcll:tl, XXXII, Part 2, No. 7, October, 1959 • 

3R. M. Irving, ElfAEA AU.IAUAI LIJld Uy iD a ~ll.la.d. 
ADa iA :lQldilw:;Q ~ana 0\Jelph a Th• Ontario DepaJ'tlunt ot 
Agr1cultur4t, 19S7 • 

; .. j 



soil typea and make rec01111endationa with respect to 

management and harYesting.1 

l5 

The second group of artudiea emphaa1see a broader, 

regional approach and concerns 1taelt with a variety ot ph•no­

mena. B. c. Matthews and R. w. Baail have divided Southern 

Ontario into dominant Great Soil Groups and. then have related 

certain agricultural activity to each Qroup.2 The result haa 

been more ot a physiographic than a soil type approach with a 

highly generalised and rather limited diacuaaion of land uae. 

L. G. Reeds has conducted n1aeroua investigations ot 

agricultutal land utilisation in Southern Ontario. Moat ot 

his writinge contain statements to the effect that "land u .. 

1a determined to considerable degree by the pattern ot aoil 

type") Many ot his atudiea are carried out within the context 

ot a land type or a grouping ot main soil types on the baa1a 

of similar topography, drainage, capability and other inherent 

lsee Ontario Department of Agriculture t Tba oraPI :I.JI = Bulletill 487 and Ontario Department orAgriculture, 
: !z:Aduos;S,QD in Qmcart~1 Publication 534, which were 
used •• repre .. D\atlve ex&aP£••• 

2s. c. Matthews and R. w. Baeil 1 "The Soile ot the 
Great Lakea-S1;. Lawrence Lowlands" 1 A l.AA~ sat Quadian So:tla 
(Ottawa: .Agricultural Inetitute o.t" Canada, March • April, 
1960), PP• 37 • 40. 

)L. G. Reeds, "Land Utilisation 1D Southern Ontario", 
EqOQ,il 9Jio&£•Pbl, P• 291. See alao PP• 296 - 302 tor •peer. c exemPt•• ot atataenta coYeriq 1011 type IDCl land 
uae. 



·characteristics. Various economic taotore can then be 

associated with land types or groupe ot land types to fora 

agricultural regions.l 

1'6 

H. F. Noble, in conjunction with the Ontario 

Department ot Agriculture, has clasaitied tarme on an ecoaoaic 

and soil capability basis in Southea~ern Ontario.2 His 

research consisted ot clusityiDg randoraly Mlec~ed tara• 
(J 

into categories caaprleed ot adjusted aoree ot crop aoil. 

Oroaa product1Y1ty and land uae ware noted tor eacb tar.a 

category or class. Theee results are of interest to thia 

investigation tor comparative purpoaea as the tact .. erged 

that groea incomes ot tl.O,ooo.oo appeared only on tarae who .. 

total area exceeded )00 acres and whose adjusted acreage wa• 
at least 130.-' However, apart troaa grouping •oile according 

to their capability tor the purposes ot adjusted acreage, no 

mention is made ot soil type and no description ot soils ia 

offered. 

Where available 1 the county eoil aUJ"Yey• by the 

Ontario Department ot A&r1CNlture and the Canada Departaeat 

ot Agriculture are the moat authorita•1Ye •ouroea tor the 

lL. G. Reed11 "A&ricul\ural Regions ot Southern 
Ontario 11!80 and 19SJ.", iiOAtiJaiQ O.A&J:fmb¥1 mv, No. 3, 
(July, 1959) PP• 219 • 227. 

2H. F. Noble, AD ttQAl'ratg Gl•a!d(ioaJi1AP At !val iP 
'1&1iftm ~·Po, ('l'orontor Ontario Departaen'l; ot Agricultve, 
May, 1965 • 

3H. F. Noble, ladldiiQD• At Eua•iusata At F•rwa 1.1 
~aate,m ~,, (Torontor Ontario Departunt ot Agr1cul11ve, 
oveaber, 1 S , P• 4• · 
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description and distribution ot 1nd1Yidual aoil typee.l For 

each soil aeries, these publications preeent the range of oropa, 

the capability and the general agricultural aot1Yi~y which are 

preYalent. However, a specific analy•1• ot land uee and 

productivity ia beyong their scope and purpose. 

A reYiew ot the available and pertinent literature baa 

indicated a lack ot studies which 11ay be directly applicable 

to this investigation. '!'he relative abundance, on the other 

hand, ot detailed studies which correlate, tor 8X811ple, orchard• 

and sandy soils, and, on the other hand, ot broader, regional 

reports which associate certain land uaea to certain land 

types or capability claaaea, 1a indicative ot the trend which 

has existed in Southern Ontario tor quite soae time. Through• 

out the aajorlty of these rererencea the 1rapreea1on or theme 

prevails that "general" or"mixecl farming" 1e a catch-all phraee 

reserved tor rarmins tha~ occura in any area where apec1al1• 

sation ot soae aort is not obrioua. The coanotation also 

exists that general farming areae are poorer than thoae which 

can b4l aeaociat.ed with specialisation. Finally, no precise 

definition, other than that based on subjective eaperical 

evidence, is put forth on just what oonatitutea adxed tarnd.ng 

1n terms ot apecitic land UM and productivity ratios tor any 

lit baa been aenerally accepted that same ot the finest 
pedogeographical interpretaticme can be towtd in aoil surYey 
reporte. See .Putnaa1 p. 23a. 



11Yen area. 

It a etucly ill detaU ot a trult•arovilll area can 

reTeal Yaria\iona in inoGae and yield baMci, 1n part, on 

variations ot the "fruit" ao11,1 perhaps similar YariaUona 

Obtain within a llixecl taraiDI area. Furtheraore, perhapa a 

detailed study ot a llixed taradDc clin.riot oould reYeal the 

Pl'eaenoe ot a uw k1ad ot apeoialty ana • 1•• tand.D& 

oona1at1q ot aooel 1tao011e aacl h11b 71•lda kMd on a Yariety 

ot lancl u ... 

lirrtDa, p.uo. 
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Mbi 'l'HOuOLuGY 

The following sections outline in chronological 

order the various phaaea of research followed in the 

attempt to establiah land use - edaphic relationships. 

Soi1a and Sqill MIRR1DI 

To date, no Soil Survey Report has been published 

tor Waterloo County. An exiatins generalised soil map, 

at the scale ot 1:108,000, indicated rather broad 

homogeneous aoil-type areas tor the two study sections 

and proved to be or limited use. However, the Soil Science 

Department at the ~v•rsity ot Guelph is curren~ly 
•· ', ·'•') 1 I. 1f< ~ ':"" ~ t. :">,' ··~: ' ... f!( /. ._ ·~ ··.~:· . , .;~ l ' 

preparing a very detailed soil map tor Waterloo Coun~yJ 

and pend.tted this information to be used. All soil 

mapping was done on aerial photographs at a scale ot 4 

inehee to the mile, thus attording the wealth ot detail 

needed in the delineating ot boundaries around small 

patches or differing soil type and in the establishing 

ot certain characteristics such as the various' degrees 

ot slope and drainage within each soil type. 

Several soil types in Waterloo County have, as 

yet, not been assigned with a specific name such as, for. 

example, Burford Loam or Huron Clay Loam. Thus, all 

so1la are referred to in this thesis on the basis ot the 

19 



uterlal cOIIlpriaing the soil horisona. In ettect, a 

•soil Type" connotes areaa ot soil .no .. prot1le, 

drainace and parent material oharacterlatica an the. 

..... Wherever an existing naae tor a aoil type le 

ayailable, that naae will be utilised. 1n order to allow 

the rea4er to aeaooiate a certain aoil with a w.ll know.n 

conventional ao11 n ... 1D Southern ODtario. However, 

throupout the bod7 ot this thea1a, the various eoU 

typea will be referred to by the dee1snationa pre .. nted 

in the introductory Mction, tor exaaaple, Gravelly Loaa 

and Very Fine Sand. 

Each aoil type area wae examined tor aub-areaa 

dittering in elope and drainage charaeter1etice. ·In the 

Variable Soil Strip, a chana• in alope or drainaae usually 

aign1t1ed a change in •oil type. However, patch•• ot 

poorly drained aoil, within the UJH soil type, wre 

upped aepara-.ly. In the Unitora Soil Strip, where 

19 per out ot all aoila are Silt Loaa, minute variation a 

ot alope and drainaae were recognised to allow tor 'h• 

ccapariaon ot land UM within a a111Uar soil type.· 

Figure S pre .. nta the variable soil pattern occurrin& in 

the northern atrip and Figure 6 outlines the areal extent 

of the aoila in the Unitora s'rip. The overlay, on 

Figure 6, preaenta a bnakd.own ot the c1ra1nace and elope 

characteristioa ot the Silt Loaa. 

20 
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sampling t•chn1aYI and Uata stoca11 

To facilitate comparative analyaie of land use, 

soil type, yield and certain tarm manacement factors, a 

practical method or sampling, coding and atoring data is 

used. Thie method la patterned upon that developed by 

Brian J. L. Berry, althotl,lh the actual sampling and 

storing technique has been modified to suit the purposes 

ot this study.l 

The two atudy aectiona w.re divided into square 

10 acre grids and a random aample point was establiShed 

Within each square. The mapping of all variables took 

place at a scale ot 4 inches per aile. Thus each 10 acre 

square ia enclosed by srid lines spaced i ineh apart, or 

every 220 yards in the tield. A random set ot co-ordinatee 

waa generated by a computer to looate a aa.ple point to 

the nearest yard tor every 10 acre square. The progr811111ag 

waa such that these co-ord.1natea were printed across and 

down the page every i inch. 2 Conaequentl.J, the .. 

atratitied, rando11 sample point a could be located. directly 

on each map by aeana of an overlay. 'l'hia method ensm:-ea 

la. J. L. Berry, §~mpl,Rit QodiDC IRQ ~~gripe Flgpd 
fl.•iD Q•ta, Agricultural Handbook No. 237, Farm Economics 
Department, u. s. Departaaent ot Agriculture. 

2All computer prograamee are presented in the 
appendix. 



that the whole study area will be covered, while at the 

same time allowing tor random samples to be selected 

every ten acres. 

24 , 

Since the nature of the study is such that the 

smallest mapping unit is about 2 acres, it appeared logical 

to take advantage of the fact that a computer could be 

programmed to transform each set or be-ordinates into an 

asterisk (~) and print this symbol at the required point. 

'rhus, the accuracy of each sample point is now reduced 

from 1 square yard within every 10 acre grid to 0.5 acres 

as only a possible maximum of 20 symbol, or asterisk, 

spaces exist in each square. This fact, however, does 

not detract from the sampling technique because a readQble 

pen-point symbol, or dot, at thia mapping scale, would 

approximate closely the sise or the asterisk. Further­

more, it is doubtful whether a point, accurate to within 

one yard, could be located either on a map or in the field. 

Each sample point was traced anto a transparent 

overlay sheet, and grid and location linea were drawn in 

corresponding locations on mapa containing various data. 

In this way, the variables could be related at exactly 

the same point in each square. The precise (yard) 

co-ordinates can be utilized in the event that the 

sample point occurs directly over a boundary line 

separating two areal distributions. 



After sui table maps had been prepared • which 

showed the actual distribution of soil type, land use 

type, yields and certain field management factors, the 

sample point system waa used tor coding and storing the 

variables. A simple numerical aystem was devised which 

assigned a specific number to each type of variable 

possible in the soil type and land use type categories. 

Specifically, each soil type of the northern variable 

section was given a nominal value, tram l to 11, tor 

purposes of identification.. 'Xhe values assigned are as 

follows: 

1 - Silty and Sandy Loam 
2 - Gravelly Loam 
3 - Very Fine Sand 
4 - Muck 
5 - Silt Loam and Loam 
6 - Alluvium 
7 - Silty Clay Loam 
8 - Gravelly Loam Till 
9 - Gravel 

10 - Clay Loam and Clay Till 
11 - Medium and Coarae Sand 

Up to this point, it does not matter what numerical 

value ia assigned to what soil type. The sequence used 

hera merely follows the order of areal extent o£ each soil 

type aa established in a previous section. Similarly, 

the soils ot the southern, uniform section were given 

identifying nominal values. Here, however, the large 

areas ot the silt loams were divided into sub-areas 

according to variations ot slope and drainage. The 



values in this instance are: 

l - Silt Loam (~~ to 3% slope) 
2 • Silt Loam ()% to 6fo slope) 
3 - Silt Loam (imperfectly drained) 
4 - Gravelly Loam Till 
5 - Muck 
6 • Poorly Drained Soils 
7 - Gravels 
8 - All uv1 um 
9 - Very Fine Sandy Loam 

10 - Very Fine Silty Loam 

Fourteen types o£ land use were recognised in the 
l study area. As in the case or the soil types, each was 

given an identification number. frhis land use code is 

presented below. 

1 - Hay 
2 - Oats 
3 - Barley 
4 • Mixed Grain 
5 - Wheat 
6 • Corn (Silage) 
7 - Pasture 

8 - P~r.-anent Pasture 
9 - Idle Grasslands 

10 - Woodland 
11 - Gravel Pits 
12 - Farm Yards and Buildings 
1.) - Roads and Lanes 
14 - Other (rural non-farm lands) 

Information, with respect to yield, was obtained 

for certain land uses which included, hay, oate, barley, 

mixed grain and wheat. Yield data was coded as the actual 

number or bushels per acre and, in the case or hay, as 

bales per acre. Thus, these ordinal numbers could vary 

and were represented by either a 2 or 3 digit figure. 

Two management factors were considered for quantitative 

l Methodology ~egarding land use clasait1cations 
is presented subsequently. 



analysis. The tirat of theae involves t111ng.1 It, 

at a sample point, a field wae tiled, the tiling variable 

received a value ot 1. It no tiles had been oonatructed, 

the Yalue waa o. The second factor ie the •otmt ot 

artificial fertiliser applied. In thi1 inatance, aa wi'th 

yields, the actual n1aber ot pound a applied per acre was 

noted. Although no significant differences occurred in 

fertiliser type, the aaount applied to corn varied 

considerably with that applied to crain and hay cropa. 

Thu.a, tert111ser applioa,iona to corn waa cona1d.ered. 

separately. 

Certain productivity taotora were available tor 

certain land UM types. Asricultural atat1at1ca, for the 

a8lle year, involving the actual per bushel value ot oats • 

barley, mixed grain and wheat and the per bale value ot 

hay were coded ae the abeolute dollar and cent value at 

each sample point tor the appropriate crop.2 In 1965, 

the per bushel Yaluea were aa toUowa: wheat, $1.64; 

oate, $.79; barley, tJ,.04J 11ixed p-ain, t.ft?; and hay at 

$.45 per bale. 

1 A tiled field ia taken to uan an area 1n which 
art1t1cial aub-eur.taee draine haYe beea 1n•talled. 

2 All per unit Yaluea repreHDt average a tor waterloo 
county aa round in Aldacm:Lt.NrAl. S\&1ii.IS4iaa :Cor PDttd.Aa .).265, 
Ontario Departaent ot Agriculture and Food, PP• 70, 72, 73, 
77, ss. 



Data Storing 

Once the above data had been collected and coded 

it was transferred unto standard 80 column ~unch cards. 

Each data card contained all the variables thAt were 

present at each sample point. Ten pieces or information, 

involving 25 columns, were punched on each card for each 

sample point. For the sake of compactness, the observations 

at two consecutive sample points were recorded on one card, 

thus cutting in half the number of data cards required. 

A brief note is necessary here on the actual data 

entry method. 'rhe first four columns were reserved for 

the identification of the 10 acre grids. Since the computer 

was programmed to print 20 sample points across the page 

tor 40 rows down the page, each 10 acre square could be 

represented by co-ordinates whose X axis (west - east) 

ranged from 1 to 20 and whose Y axis (north - south) 

ranged from 1 to 40. In this way, any desired sample 

point can be easily located by scanning through the data 

cards. 

Column 5 indicates whether a sample point is 

located in the northern variable soil strip (designated 

by the numeral 1) or in the southern uniform soil strip 

(designated by the numeral 2). In this manner, the same 

random sample point overlay can be utilized tor both study 

areas. Columns 6 to 8 merely assign an identification 
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number to each sample point. 'fhese numbers are in 

chronological order and are numbered consecutively through 

both study strips. In the case of this thesis, there were 

692 observation points of whic~ 364 existed in the variable 

soil section. 

As indicated previously, up to two digits were 

required to code the various soil types and land use types. 

l'hus, columns 9 and 10, 11 8nd 12, were reserved for soil 

and land use data respectively. If a land use type 

consisted of either hay, oats, barley, and mixed grain 

or wheat, then the actual yield was entered in columns 

13 to 15.1 If none of the above land uses existed, these 

spaces were not punched. 

Column 16 indicates whether tiling is present (1) 

or··ab'sent (Q) a·t a point and columns 17 tC\ 19 and 20 to 

22 specify the absolute number of pounds ot fertilizer 

applied per acre for corn And tor other crops respectively. 

'l"he per unit value of certain crop types required 

up to three cell spaces on each data. card. Spa.ce 23 was 

reserved for the dollar amount and ~paces 24 and 25 for 

the cent values. l'hus, the a~tual per ur&it return could 

be noted at each sample point where a crop type with a 

known yield existed. Table l depicts graphically the type 

1All yields are in bushels per acre, except hay, 
which is in bales per acre. 



TABLE 1 

POINT DATA PERTAINING TO COLUMNS 11-25 

FERTILIZER FERTILIZER 
LAND USE YIELD TILING CORN OTHER $ VALUE 
( 11-12) (13-15) ( 1·7- 19) (20-22) ( 23-25) 

1. Hay * * * .45 
2. Oats * * * .79 
J. Barley * * * 1.04 
4~ Mixed Grain * * * .87 
5· Wheat * * * 1.64 
6. Corn * 
1· Pasture * 
8. P. Pasture * 
9. Idle * 

Grassland 
10. Woodland * 11. Gravel Pits * 
12. Farm Yards * 
13. Roads & Lanes * 14. Other * 



ot 1Dtorma~ion Which waa recorded, at each point, beyond. 

coll8Ul 12. Bach variable \ha~ waa conaiclend appeare Vith 

an aateriak oppoaite the appropriate land UM type. 

ij&t& ,IIJiiliSX 

Thie Mctioa PftHnta what oan be done Wlth data 

which baa bHD ooclecl acl at,ored. in the aboYe urmer • aad 

how th1a cla'ta 11 act\UlllJ ut111secl tor the purpoMa ot 

eau.bl11ll1DI land UM • edaphlo relationahipa. A 

aub .. quent chapter will inc:l1cat.e the reaulta ot all 

croaa-aeo•ional analyaia. 

Stat18t1oal Operation• 

SeYeD opera'tiona, uUl.ising the aboVe data, •re 

carried out. In each .... "h• t1rat 364 ... ple pointe, 

ot Strip 1, were IUDipulated separately troa the )28 

... ple pointa ot Strip 2. The only exceP'1on to thia 

tact exilted 1D the final operatiOD where oel1;&1D phenoaeaa 

ot the two nripa •• a whole were oa.parect.. 

l) Bet;tma\1 A( ;t.be fu:.autn•p CADI: at RIM Di'Gd.bll\ifiD• 

ID eetiaatiD& the percentap cOYer ot e~eh phen-.aa 

iDYolri.na aA areal d1atribuUo111 the ocaputer 1a procr-•d 

to acan the data deck tor the nuaber ot occurrences ot \b&~ 

particular d1nr1bution. Thu• t~ the a1•pl• ratio ot. 

DRUix: Grt AQGII"!If'' ot 11Gb PbiD'IIfiDI x .Jfl• \he eetiu\e 



of percentage cover can be c~culatect,1 It the number 

o£ occurrences of each phenomena is multiplied by ten, 

the resulting figure represents an estimate or the number 

of a.cres for each distribution. :the phenomena considered 

in this instance consisted of the va.rious soil type and 

land use type distributions and the areal extent of 

tiled land. 

2) Estima~e of Pc~ctnta~e Qccurkencea gt Land U?e Tyuo 

per Soil .. ~. In this operation, each land use 

type is tested for the &mount ot its areal extent on 

each soil type. '!be data deck is scanned for the number 

of occurrences of e8eh land use in turn on each soil 

type, taking one soil type at a time. From operation 1, 

presented above, the total number of occurrences of each 

soil type can be determined. 'rhus, the estimate or the 

percentage occurrence of land use type per soil type 

can be calculated from the following ratio: 

number of OCCUrrenctS Of a land USe On 8 §Oil type v 100 
1 .A ~I total number of occurrences of that soi type 

3) Estimate of PerQento&e Occurtance of T~lin& per Soil 

~. Basically, this operation is similar to 

Number 2 immediately abovg. In this case, however, each 

1 For Strip 2, 32g is substituted ror 364. 



soil type is tested tor the degree to wbich it hae 

been tiled. The ratio, 

DYiilt ot QQQ~ttiDA•I pt ~iliAC atr soil ttRI X ·~· 
total nUJRber ot occurrences of that aoil type 

indicate• the estiMate ot percentaae occurrence per soil 

type. Again, it is a simple aatter to convert each 

ratio into an estimate ot the nuab8r ot acres. 

~, S, & 6) AlllX1AI ~bl "~~ II.-• It has been argued 

that the testing ot the aignitioanoe ot the ditterenoe 

between two sample aeans 1• the •o•t ooaamon kind or 
probleaa met with in the social ae1ences.1 nte t teat 

ie the aost commonly used aethod of making this kind 

ot teat. In the case o£ this theaie, t ~est1nc vaa 

carried out to detenrdne it • tor each crop, there vas 

a a1snit1aant ditterence in yield traa soil type to 

aoil type, and it there waa a aipU'icant ditterence 

in the .-ount ot fertiliser applied. A third t teat 

eetabliahed it there waa a ai&niticant clitterence in 

crop value aa soil type chanaea.2 For eaeh crop, 

( 
1c. McCollough and L. VanAtta, §tttc:lnu1aal. SlADMRSi• 

Torontot McGraw • Hill Inc., 1963), P• 233. 
2 

The OOIIU'Ion formula tor t ia: t • II - 12 
l{-~:z+ ··~-:;: 

where nl and n2, xl Uld x2 and GJ. and C2 represent the 
nuaber • the aean and the at.and.ard deviation of two 
distributions respectively. 



a matrix ot t was constructed in turn tor each ot 

the variables ot the yield, fertilisation and dollar 

return or value per acre. Furthermore, tor each crop 

and each variable, the ranked ••an value a ot the 

variables were coaputed and printed by soil type. 

Thus • tor example, the mean or average yield or hay 

tor each soil type was printed in aacendins order below 

the t matrix for hay and the yield variable. In this 

way, one can tell at a glance which aoil baa the higher 

yield and it is a simple operation to test the differing 

yields or any two soils at a ttme tor significant 

ditterencea by utilising the t values and the degrees 

ot freedaa eatablished in the t matrix. As will beooae 

apparent in a later section, differences were considered 

significant only beyond the .05 level in this thea1a.1 

7) MIRmAI A' Qall.N: Illlll• In order to obtain an 

estimate ot ~he dollar value distribution over eaoh 

study area, tbe OOJiputer was programaed to print, 

Within eaoh aMlple grid, the produot ot crop yield and 

crop value. Since crop yield was recorded aa bushels 

or bales per acre, and crop value as the actual dollar 

and cent value per bushel or bale, therefore each 

l Each t matrix ia presented in Appendix B tor 
Strip 1 (Variable Soil Section) and in Appendix a tor 
Strip 2 (Unito~ Soil Section). 



figure printed by the co.aputer repreaents the dollar 

return per acre • tor all tield crope exoept eom. 

Since the mapping scale ot this value map is the same 

as the land use soil map, visual coaparisona between 

value and land uH or soil type are possible by mean·a· 

of overlays. 

L•no U•• and Lang u,. MaRplns 

Whereas the previous section outlined the 

statistical procedure tor the analysis ot certain 

quantifiable data, this section concerns 1taelt with 

the methodology of. obtaining the actual land use 

characteristics which are be1ns related to edaphic 
1 

tactora. 

Land Uee Claesitication 

The system or land uae claeaitication ut111•ed 

1n this study tollowa closely that devised tor the 
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Canada Land Inventory. The fourteen categories, presented 

above, eabraoe the range ot possible land use• that 

exiat in the study areas. Based upon empirical evidence 

in tbe field• those catecoriea which are not eelt 

explanatory, or which have been modit1ed to auit thia 

l'l'he tera "land UH" ia applied here ae defined 
in the Introduction. 



study, are defined aa follows: 

~4 Gt•iD - Oats and Barley aowed and harYeated 
toaether. 

PastY£! - I.proved pasture which was utilised 
at the time ot the land UM aurvey aa a gras1ng 
field. In each case, lands bearing such a 
designation were in the "paature" stage ot the 
crop rotation cycle. 

fiEIADIA~ fa.-H£1 - Landa which are not included 
in the rotation cycle but which are consistently 
used ~or grastnc purpo .. a. 

ldll ~aa&lan; - Landa which are not included 
in the crop rotation cycle and which are unused 
for any agricultural purpoaea at the preaent 
through management choice. 

Gravtl Pj.t;a - Any area whose soil profile has 
been disturbed tor· the purposes ot extracting 
parent aaterial. 

Fare Yards an~ Far.. Build&nge - Included in this 
eategoey- are any aall aoraeatio gardens and 
orcharda which are lo&1fally a part ot the tara 
yard and building unit. 

RMblr • All uses which do not conform to any ot 
the other 13 uae elaaMa are termed ae "other". 
In effect, only rural non-tara dwellings, churches, 
schools and village areas occur in this cateaory. 
Because ot the almost total rural nature or the 
atUdy area and infrequent occurrence or any one 
ot the aboYe uaea, it was ~dient to UM this 
broad general clasa. 

1A previous 1nveat1&at1on has indicated that 
fruit tree a, mostly apple, occur in concentrationa of 
leas than two dosen trees and in areas adjacent to the 
main tarm house. See J. A. Mqe, lb• .fb¥1illl BIG-I 
tAt 1 Lana Qa~aQilttx. and Land Vat Cla••1f1o•~lAD in 
WsaillfJ.Ai Tgwufb1.R 1 unpubliahecl B. A. Thee1e, 
University ot Waterloo, 196S· 



Land Use Mapping 

All land use characteristics were mapped on a 

field by field basis from air photos at a scale of 4 

inches per mile. Such a scale pe:mits readable land 

use tmits representing areas as small as 2 acres. 

Since the smallest areal extent of agricultural land 

use in the study area was about 6 acres and since all 

soil type data was available at the same scale, there 

was no advantage in increasing the mapping scale ::~.s 

no increase of detail would result. 

Because there was not a land use map available 

a detailed land use survey was carried out in the tield 

in June and July of 1966. The names or the farmers 

involved were obtained from the Waterloo County 

Asscaament roles. These rolea also indicated the 

religion ot the farmers, the size of farms, end the 

assessed value or each term holding. 

Over 85 per cent of the farmers in the study 

area are or the Mennonite faith. These people, 

especially the Old Order Mennonites, tend to be very 

conservative and choose to remain aloof trom modern 

society as much as poss1ble.1 Since about 56 per cent 

lsee R. Murdie, A Qeg,raRbigal S~ydy at the 
MlnnQn1t• Sattlement in Watarlog Couotx, unpublished 
B.A. Thesis, Waterloo Lutheran University, 1961, tor 
an adequate discussion of the c·~tural cbarac•eristica 
ot the Mennonites. 



ot the Mennonites in the study area are o£ the Old Order, 

the method ot interview became a prime consideration. 

'fhe possibility o£ sending questionnaires to each taraer 

was quickly discarded aa the probability that these 

people would complete and return answers to an individual 

was low. The nature of the information desired 

necessitated "on the spot" interviews with each tarmer. 

Briefly, the interview procedure went as follows: 

1) Requesting the farmer to delimit his property 
linea on the air photo. 

2) Requesting the tarmer to indicate land use 
type and yield at each sample point (which 
had been plotted on t!• air photo as 
outlined previously). 

)} Noting the areal extent or tiling. 

4J Obtaining tram the farmer the rotation 
cycle utilized and the amount ot fertiliser 
applied. 

3& 
I 

5) Reco~ing, in so tar as waa possible, the 
economic characteristics which would indicate 
the general productivity and gross income 
ot each farm unit. These characteristics 
consisted ot: the type and turnover ot 
livestock and poultry, the general productivity 
ot livestock and poultry• and any other 
economic return realized• eg. the amount 
or maple syrup produced. 

6) Noting the various input characteristics 
such as the amount of hired help and the 
total number o£ "man-days" expanaedt the 
value o£ equipment and the type or rar.m 
operation. 

lAll land use and yield data was tor the year 



Gross Farm Productivity and Income 

Since one of the primary purposes of this 

investigation is to determine the total productivity 

of the two study strips as well as the productivity of 

individual soil types within the two strips, it became 

necessary to obtain income figures in addition to 

those computed from crop yield data. Although the 

fanners were willing to disclose various productivity 

characteristics, they hesitated to reveal their yearly 

gross income. Thus, in order to calculate the gross 

dollar return per acre, on a farm unit basis, the 

writer was forced to seek other sources of information. 

Census data in Ottawa for the year 1961 was 

made available tor groups of 3 or more farms. This 

information contained over 175 categories pertaining 

to gross productivity, land use and other economic 

characteristics such as the amount or hired help.l 

The two study areas were divided into Super-
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Blocks or sub-areas of at least 3 farms. In each in­

stance, an attempt was made to group together 3 or more 

adjacent farms which existed on a similar soil type and 

which were of approximately equal area. As far as possible, 

1This research was allowed only after the 
writer had sworn not to reveal any figures £rom any 
one individual far.m. Indeed, no figures, other than 
averages for J or more farm units, were allowed to be 
taken from the Census Building in Ottawa. 



dairy or specialty tarma were placed within the same 

Super-Block. Th1• criteria worked rather well in both 

study areas. In Strip 1 (Variable Soil Section) there 

were no "apeci~ty" tarma and, aa ta:na aisea were rather 

equal, it waa a simple .atter to approximate the 

boundaries ot ) farms to a similar aoil type. For 

Strip 1, nine such Blocks exiat (Figure 7). Four ot 

these Slocks are on aimilar soil type, tour have about).. 

equal proportions ot mixed aoila and one Block .. braces 

a group ot aull, part-.tille tanaa which wa• concentrated 

along the southern edge ot Strip 1. 

In Strip 2 (Unitora Soil Section) eight Super­

Blocks were created (Figure g). Six ot the Blocke each 

contain 3 tull tarma, one Block contains 2 full tarme 

and one part term and the remaining Block consists ot 

various ..all holdinss belongins to tara units outaide 

ot the study area. This last Block waa not ~••d in 

the computation ot per ta~ income tor Strip 2. 

By coincidence • the only three d.airy farms in 

Strip 2 were located adjacent to each other and thua 

were placed in the aame Super-Block. T.be major1t7 ot 

the Blocks contain aa1nly Sllt Loam aoils, with llinor 

po~keta ot varying aoil type occurrinc throughout in 

no set pattern. Because ot thie tact and, taking into 

coneidera.tion the grouping criteria, .. anittgful results 

can be obtained with respect to the tara economy, 



patterns ot both Strips, even though eaCh individual 

figure, value or ino011e range represents an average 

ot at least 3 term unite. 

It must be noted that the various incaae 

character1•tics presented on the Super-Block baaia 

are repreaentative ot the year 1961, wb.ereaa the land 

use type and yield data represent the year 1965. In 

spite ot this discrepancy in yeara 1 aeaningtul 

interpretation can occur tor the .tollowing reaaona: 

a) The greater aajority of tarm units operate 

in a mixec:l agriculture eoonoa7. Thua, the 

crop type pattern will change troa year to 

year only on the baeis ot the rotation 

cycle ut111sed.l Since it is highly 

unlikely that each tar.m UDit will be at 

exactly the eame stage in the cycle, 1 t 

can therefore be aaauaed that the present 

(1965) pattern, over the area aa a whole, 

does not ditter aigniticantly froa the 

pattern which exiated 4 years ago. Indeed, 

a a waa pointed out in the Introduction, 

stability ia a characteristic of the whole 

Tcnm•hip. 

1Rotat1on aethods will be turther elaborated upon 
in the following chapter. How.ver, the common cycle ia 
tour year• with the "initial" orop appearing again in the 
tilth year. 
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b) A check ot t~ ownerahip revealed that all 

but two ot the tara units, in botb study 

area a, wre either ownecl or managed by the 

.... individual in 1961 aDd in 1965. T.hua, 

44' 

one can conoluae that there were no appreciable 

ohangea in taraiDg aethoda during tbia period. 



III 

DESCRIPTION OF THE SOIL TYPES 

§Ail• qt 3fht Y•r:1abl.• Sttt1C1Qn <neve 5 l 
Silty and Pine Sandy Lo .. (Soil ~· 1) 

The. Silty and Fine Ban4y Loam soil type, aaaociated 

with the Brant Seriea, c<apriaea the greatest aincle soil 

...... type ooverlna in the Variable Soil section. Soil 

deYelopaent has produced a profile that hae the oharac­

teristica ot the Grey-Brown Podsolio Great Group. The 

atony lo .. till, cone~1tuttng the aoet recent geological 

cle:poait, is covered with 5 to 6 feet ot atonetree material 

cone1at1ng ot silty loaa and tine sandy lo ... 

The soil material• are calcareous alluvial depoe1ta, 

are otten varved and coneiet ot alternate layers ot silt 

loam and tine sand. The surface, or A1 horison is dark 

greyiab•bron and about 5 inches thick. 'lbe Ae, or ~ 

horison• which ehows moat clearly the ettecta produced. 

by the prooese ot leachiq, la yellowish-brown and varies 

in thickness from 10 to 17 inches becau• ot the wavy 

nature ot the B hortson. 'l'be B borisoa itaelt 1a easy 

to identity because ot ita dark brown oolour, ita blacky 

atueture and the concentration ot clay, T.be ceneral 

thickness ot this horison 1a about 10 inohea. The C 
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horison is uaually found at a depth ot about 30 1nch••• 

It is light brown in colour, aalcareoue and cona1sts ot 

vaned tine eand and ailt loam. 

The topography 1a gently rolling and both external 

and internal drainage ia good. Slopes approaoh 6 per 

cent and only very saall pockets of poorly drained 

depressions are evident. The soil capability ot this 

soil type ia Claaa 1.1 

Gravelly Lo• (Soil l'ype 2) 

The GraYelly Loa a, covering about one fourth 

ot the total Variable Soil section, oonat1tute the aoil 

type referred to ae Burford Gravelly Loaa in Southern 

Ontario. 'tbese are w.ll drained eoila cona1at1ng ot 

loam surface horisona on gra~l deposita. the gravel 

1 The purpoae ot preeenting e capability claae 
is to indicate that the agricultural potential o£ the 
two atripa does not vary •1sn1t1eantly, and to allow 
campar~son• to be made between these two study sections 
and any other area in South•rn Ontario on the baaia ot 
soil capability. The capability classitication used 
is the 7 Claee Syat .. deviaed by the Canada Departaent 
ot Agriculture tor the Cana~ Land. Inventory. In thi• 
srate~~, which need not be explained in detail here • soil a 
are categorised, accordin& to their inherent charaater1s­
t1ca, into one ot aeven claaaea. Classes l to 3 
represent excellent to tair agricultural eotla, Class 4 
represents aarginal soile, Claa .. a S and 6 are suitable 
tor only occasional cultivation and permanent pasture 
and Claae 7 is non-acrlcultural land. 



was depoeited by glacial meltwater& in the tor. ot 

spillways or outwaah areas (Figure 2). Thus, these 

deposits are stratified with a Wide range in the aise 

ot material tram one atratua to the other. Although 

the underlying material is usually coarse gravel, the 

surface soil, to a depth of one or two teet, ••Y co~s1at 

ot tine sand. Cobbles are not unc~on and, in the study 

area, several minor pockets ot Burtord Cobbley Loam exist. 

The Burford Gravelly Loam!! ~r~ also Grey-Brown 

Podsolica. They have a characteristic very dark greyish 

brown surface soil, A1 hor1son, about 4 inches in thick­

ness. The yellowish brown A2 horison is usually leas 

than 4 inchee thick and is slightly acid. The B horison 

always exists immediately above the calcareous gravel. 

It is dark bro~ and varies trom 5 to 10 inches in 

thickness. The C horizon, or parent aaterial, consists 

ot pale brown calcareous gravel and is located at depths 

below 18 inches. The upper, A and a, horizons are 

friable and range from a tine crumb structure to a medium 

blo~ky structure. 

In the study area, these soils have tormed on 

gently rolling land with aimple slopea varying tram ) to 

6 per cent. Minor aectiona, adjacent to streams, have 

slopes aa high as 12 per cent. Such soils are recognised 

as sood. to lair aixed.•agricW..tural soils. '!'be open 



nature ot the soil, conducive to moisture cleticienoiee 

in this cliaatic resiae, and the stoninesa ot the soil 

•aterial, which eauaea a low to aedita content ot the 

essential plant nutrients, leads to a ao11 capability 

rating ranging tro. Claea 2 to Class 4• The majority 

ot the soils pertinent to this study are Class 3. The 

underlying gravel aubatratl.B, which is characteristic 

ot these soils, 1a aucb in demand tor the construction 

ot highways and roads and the manufActuring ot certain , 

buildiq material a. 'l'bua, most of the gravel pit 

operations in the study area are located on this soil 

type. 

Very fine Sand (Soil Type 3) 

The soil type referred to ae "Very Fine Sand" 

actually approaches a fine sandy loam commonly known aa 

Waterloo Fine Sandy Loam. 'th1a aoU was tonaed on the 

, calcareous outwash sand deposita and exiata adjacent to 
I ' 

the gravelly loams described above. It also exhibits 

Grey-Brown Podsolic characteriatica. 

The dark brown surface horison is usually quite 

thin and rests on a yellowish brawn subsurface which can 

vary troa 5 to ;o inches. 'lb.e parent aaterials, 

originating aa glacial outwaab, occur at 3 to a teet 

beneath the surface. They are very per.meable and have 

low moisture-holding capacities. 't.be A1 borison is dark 



brown in colour and about 3 inches thick. It is triaDle, 

has a Eine cruab structure and conaiata ot sandy loam. 

The ~l layer ia the thickest ot the A horiaon., be1ng 
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about 11 inches thick. It 1a light yellowish brown in 

colour and very triable. rl'be A22 horison 1s about 4 inohea 

in thickness and has acquired a pale brown colour. T.be 

B horizon occurs at about 18 inches. It 1a 9 inches thick, 

brown in colour and has a tir.mer conaist•ncy than t~e 

upper hor1son. The parent uterial 1a calcareous, light 

grey, sand ot looae consistency. 

In the study area, depoaite ot this soil type 

ob~ain on land with 3 to 6 per cent slopes. Nominal 

patohea occur with 6 to 12 per cent slopes. ~fhe soil 

capability ot the gently undulating Very Fine Sanda is 

Class 1. However, 1a t.boae Dlinor areas where slopes 

approach 12 per cent, the capability rating dropa to 

Claaa 4, or marginal, as the loose conaistency and open 

nature ot the soil creates an erosion hasard when 

cultivation is practised. Aa a whole, these soils are 

adverae.ly affected by droughtiness and have a natw-ally 

low fertility level. 

Silt Loam and Loam (Soil ~ 5) 

The Silt Loam and Loam soil type represents the 

fourth largest a&ricultural soil category, in terms ot 

areal extent, in the Variable Soil Section, although 



ita absolute area accounts tor lees than 1 per cent 

ot the total aoreace. Tbe ca.aon n ... tor this aoil 

~ype 1a Honeywood Silt Loaa and ita silty texture gives 

it character1at1ce that are usually associated with 

water•laid or wincl•la1cl deposita. 'these eoila, howeYer, 

occur in aasociation with aora1n1c aoila such as the 

Guelph Loaaa. 'nlua according to the Ontario Soil Survey, 

•oditication and deposition by water was probably the 

more active process. Indeed, in the study area the silt 

loaae exist adjacent to the ka.e •oraine depoaita and 

have tonaed on atony loam till. (Coapare Figure 2 with 

Figure S). 

The silt lo .. deposita are aenerally not deep, 

varying ln thiclcneaa tro• 12 inches to 36 1ncbea over 

the calcareous loaa till. Tbey are a aember ot the 

Grey-Brown Podsolic aroup and their protlle ia similar 

to that ot the well known Guelph Series. The Al hor1son 

1a abOut 4 inchea thick an4 conaiata ot a very dark 

greyish brown silt loaa which 1a triable and ot a tine 

cruab structure. The A21 hor11on, 6 inches in thickness, 

is also a triable silt lo•, although it 1• dark brow 

in colour and baa a tine granular structure. 'D\e g inch 

~2 horizon conaiat1 or a pale brown loa. at tine angular 

structure and triable conaistency. The B hori•on is a 

yellowish brown loam about 12 inches thick. It is at111 
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of friable cons1atency; however, ita structure 1s 

medium sub-angular blocky. The C horizon, or parent 

material, occurs at a depth ot about 35 inche e and 

consists ot yellowish brown calcareous loam till. 

These soil deposita exist on a rolling landscape 

with slopes approaching 6 per cent. They are well 

drained, have an ideal texture and are considered very 

important agricultural aoils. Because ot the smell 

area ot these soils, they do not contribute substan­

tially to the good agricultural aoUs 1n the Variable 

Soil Section. However, the Silt LoaDs are claasitied 

aa Claaa 1 soils and thus their excellence tor a mixed• 

farming economy haa to be recognised. 

Minor Soil Depoaita 

The following tive soil types caapr1ae the 

reaaining agricultural eoils in the Variable Soil Section. 

a) Silty Clay Loaa (Soil Type 7) : Two d.epoa1ta 

ot about 4S acrea each occ\11" ln tbe etwiy 

area (figure 5). Thia aoil type conaieta 

ot bro~ah ailty clay loa. ana ailty clay 

and to~ed on calcareoua lacua~rine depoaita. 

The capabili~y of tbia .ell drained soil ia 

Class 1. 

b) Gravelly L0811l Till (Soil 'l'ype 8): One depo•1t 

ot about 53 acrea exiata in the extreae 



northern tip or the Variable Soil Section. 

This aoil type is commonly known as Guelph 

Loam and, like all the other agricultural 

soils in this section, is a Grey-Brown Podsol1c. 

It coneiets ot loam over a gravelly loam till 

parent material and is well drained. The 

agricultural capability is Class l and the 

Guelph Loams are considered. to be among the 

best soils in Southern Ontario. 

c) Gravel (Soil Type 9): Two aaall patches ot 

gravelly soil, having a total area or 43 

acres, occur in the study area. The soil 

material consists of stratified aanda and 

gravels mixed with stones. The profile is 

thin, about 12 to lS 1nchee, and both internal and 

external drainage a are rapid. At beat, this 

is a Claaa 5 aoil and is rather unimportant 

agriculturally. 

d) Clay Till (Soil Type 10) ancl Medium Coarse 

Sanda (Soil Type 11): TheM soil types are 

tound in two small "pockets" ot about 17 

acre a each. The former ia a heavy, mOderately 

well drained soil, while the latter ia open• 

textured, coarse and well drained. Their 

soil capability ratina ia Claaa 2. 



ijottsg Land arul Ht&Gk The two remaining soil groups, Bott011 

Land (Soil Type 6) and Muck (Soil Type 4) were developed on 

recent alluvium deposita and organic deposita respectively. 

Bottom Land (also referred to as Alluvium) occura along 

most or the stream channels and consists or variable 

alluvial material whose texture depends on the type of 

soil being eroded upstream. Bottom Land soils have no 

protile development but consist mainly or alternating 

layers of coarse and tine aateriala. In the study area~ 
b 

these materials are comprised ot silt loams and loama. 

Theae eoila are arable when no~ flooded and are excellent 

aa paatm-e lands. Becauae ~ the annual hasard ot 

inundation by atrea.e, the soil capability is Claaa 5• 

Muck soils develop in areas tbat are water• 

saturated tor the whole ot the year. Sue~ areas are 

common in undrained depressions Which accumulate organic 

material. These organic aoila do not haTe protile 

development but rather have various layers associated 

With difterent degrees ot decomposition. In the study 

area, Muck soil a are usually sreater than 36 inche a in 

thickness and have a bush covering. All Muck areas 

have a special capability rating ot Claas o. Such a 

designation a1gn1t1ea that they are preaently non-arable. 
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flAil• at 'ihl VJdtqm Sl«dia1AP (!i&UJ!' A~. 

S1),1; LiM (Soil !ype 1 - 3) The ailt loam eoil ,,_., 

repreaentinc ~he greater aajor1ty or aoila ot the Unitor. 

Section, are aaaoaiated with ex:tenain clepoaita ot atony till. 

They are cenerally imperfectly drained and occur on 1ently 

undulating areas where aurtace runoff 11 alow and internal 

drainage ia aoderate. PreYiouely 1 the Ontario SoU Survey 

associated the common name ot London Lo .. with this aoil type. 

However • tbe new eoil .urny pnaently being c4*pleted 1 baa 

indicated a hiper proportion ot alt than ia usually attributed 

to t.he LonclOD LoaaeJ hence, the re-claaa1t1oat1on ot thia 

soil type.l 

Tbe parent uterlala oonaiat ot lacu~e aed111enta 

and a atony loa tUl. !he aoil 1• a Grey-~own Podsol. The 

Al horlson ia Yery clark -rown aacl about 6 lnchea thick. It 

hae a tine p-anular fltructure and 1a very triable. The A2 

horison haa a tine annular atruet,ure, ie lliahtly ao-ttled, ancl 

Yariea in thiokneas frca S to 10 inchea. The yellowiab•browa 

B horison ia mottled, triable and or a .. cliura blocky atru.e,ure. 

'!'he wavy boundary ot thia hor18on cau .. • the 1ib1cknen to YU"f 

from 2 to E! inobea. Some tine gr11i and graYel 1a alao preaen1i 

1 
b bli

-- AlthoWth the Waterloo County SoU SurYey ia yet to 
• pu atied, tlie SOUa Science Depar1;unt at the Un1Yere1t.7 

ot Guelph baa indicated tbat the naae •eoneatoaa Silt Loa." 
td.ll probably be applied to th1a 1011 ttype. Such a n ... 
appear• los10al •• the Y11lqe ot Coaeatoaa border• the aouth• 
eastern port1on ot the a'tw:ly area. 



here. The c horizon ie usually round at a depth ot about 

19 inches. It is brown 1n colour, calcareous and consiata 

ot a atony loaa till with nuaeroua weathered dolomitic and 

sandstone pebbles. 

These eoila are important agricultural aoila in 

Woolwich Township. In areas ot illlper.tect drainage, the 

water table level reuaain• fairly high durin& much ot the 

rear. Honver, the wat,er table level clropa during aprinc 

and au.er. Thu•, ita ettect upon the asricultural uae ot 

the aoil ia l1aitEd to dela:rina seeding operatioaa in the 

aprln&• The soil capability of this 1011 type ie Claaa 1. 

MillAr flAil DIAAii:Jt• The toll01fin& MYen aoll typea CCIIPI'1ae 

the remainin& aoile ot the Unito~ Seotio.n. 

a) Granlly Lo• Till (Type 4), GraYela (fype 7), 

Muck (type S), and Alluri• (Type S). Theae 

aotl t)l)ea al_, exitt in the Variable Section 

and haye Men preyioualy c:leecribecl. 

b) Poorly DraiDed S~ila (SoU Type 6). This aoU 

type ocove in poorl7 drained depreeaione which 

act ae catch baeina tor uoesa run-ott water. 

The.. eoila are olaae1t1~ •• Dark Grey Gleyaolic 

and oonaiat. ot a ail~ lo• or a tine eandy loa. 

The cODUaon aame 1a Colwood Silt Lo•• The 81Ull 

areal extent and the poor capability ratina limit 

the use ot these soils tor qricul.tural purpoHa. 



o) Very Fine Sandy Lo• (SoU TJpe 9) and Very 

Fine Silty Lo• (Soil Type 10). 'l'heae two aoU 

type• eaCh eaapriae about 2 per cen't o~ the study 

area. The toner le well drained ancl occurs in 

-.all patohea •• out.waah ancl nncl while the latter 

11 •oclera-&ely drained ancl exina in the aoutb­

eaetem port10A ot 'the area. Both soil typea are 

Claaa l aoua. 



IV 
iJATA. ANALY3IS 

Pereentage Eatiaate ot Areal Pbenoaena 

The tirat atatlatical operation determined the 

percentage eatiaate ot the Yar1oua soil types, land 

uae typea and ex~ent ot tiled land in the study areas. 

Since some ot the reaulta are only aa accurate aa the 

e etiutea deri vecl trOll the aampling teohnique, these 

estimate• were tested tor any diaorepancy troa "reality". 

The eoila ot Strip l (Variable Seotion) were aeaaured 

to determine their actual percentaae oover ot Strip 1. 

TheM reaulta were then c011pareci with the percentage 

esttaate ot ••ch correapondiaa soil type. '1'b.e t1nd1nga, 

SUJBarised. in Table II, an aa tollowe: 

a) The eatiaate ciiaerepanoy ranced tr011 a low 

ot 0.04 per oent to a high ot 0.57 per cent. 

b) 'l'he ata~~ple estimate did not tend to be 

consistently higher or lower ~· tive soil 

typea had a hi&ber percentage estimate and 

six had a low.r eett.ate. 

c) The uount ot areal exteat did not 1Drluence 

the d.earee ot dlecrepaney. 1.bua, one can 



conclude that estimates tor soil types 

covering small areas are just as accurate 

as those for soil types covering a greater 

proportion ot the study area. 

d) The average estimate discrepancy was 01 29 

per cent. 

From the above findings, it was concluded that 

for the purpose ot this thesis, sufficient accuracy 

could be obtained from the sample method, in estimating 

,t~\ ~al distribution ot the various phenomena studied. 

TABLE II 

PERCENTAGE DISTRIBUTION OF SOIL 'riPE (VARIABLE SECTION) 

Mt.AS~ OF b; S 'l IMA(l'E OF 
SOIL !lYPE PERCENTAGE PERCEN ~rAGE DIFFEltENCE 

l 37.24 36.~1 0.4) 
2 24.82 25.00 O.lg 
) 12.92 1).46 0.54 
4 6.89 g·32 o.,7 
~ 6.~0 ·59 0.21 

).72 4.12 0.40 
7 3.6a 4.12 0.44 
lt 1.69 1.6g 0.04 
9 1.24 1.1 0.14 

10 o.s 0.55 o.o~ 
11 __ O!M ~ 0.2 

<"iCf'l<i ~ 

Soil Type Distribution 

In the Variable Soil Section, no one soil type 

has a clear majority areally. The Silty and Sandy Loams, 

covering some )6.81 per cent, or nearly 1,)40 acree, 

ot the study area, represent the largest single soil 



type. Gravelly (Burford) Loam accounts for 25 per cent 

(910 acres) and Very Fine Sand extends over 13.46 per 

cent, or about 4g9 acres. Ot the remaining eight soil 

types, two cover 6 per cant, two over 4 per cent, two 

over 1 per cent and two less than 1 per cent. Table III 

indicates the percentage and acreage ot each soil type. 

These values will be used throughout the remainder ot 

the thesis. 

'l'he Uniform Soil Section is dominated by the 

Silt Loam deposits which cover over 78 per cent, or 

about 2,591 acres ot the study area. Within this soil 

type there are aub-areaa which are delineated according 

to slope and drainage. Thus, the Silt Loams encompass 

some 29.27 per cent or imperfectly drained soil, 20.43 

per .ce,~t ot soil with slopes up to 3 per cent and 28.96 

per cent or soils·with slopes up to 6 per cent. Each 

ot the remaining 7 soil types in the Uniform Soil Section 

covers less than 6 per cent ot the study area, with 6 

ot these soil types combined, accounting tor less than 

15 per cent. Hence, the terra "Uniform" can be convin­

cingly applied to this study strip. Table IV presents 

the areal distribution ot each soil type in this area. 

Distribution ot Tiled Land 

For both study strips the amount ot tiling 

waa calculated as a percental• ot each total area by 

) ( 



TABLE III 

AalSAL b;X~NT OF SO.ILS 
OF THK VARIABLE SECtiON 

son. ·aPE 

l Silty & Sandy Loa. 
2 Gravelly Loaa 
) Very Fine Sand. 
4. Muck 

6
S Silt Lo8ll & Loa 

Alluvita 
7 Silty Clay Loaa 
6 Gravelly Loam Till 
9 Gravel 

10 Clay LoUl & Clay 'l'iU 
ll Mediua • Coarse Sand 

TOTAL 

TABLE IV 

MUM.lJER 
OF ACR.iS 

1,))9.86 
910.00 
488.94 
2)0.04 
2)9.8 
149.96 
149.96 
60.06 
40.04 
20.02 

1 ~·22 

3.6)9.42 

A.R.tAL E.lT.iMT Oli' son.s 
OF THE UMIFOlUl 81\CTIOH 

SOIL 'liP~ 

1 Silt Loa (up ~o ~ ~ope) 
2 Silt Loa ("' to ~ elope) 
) Silt Loam (r~:r .. :-fectly d.raiud) 
4 GraYelly Loa Till 
5 Muck 
6 Poorlr Drained soil• 7 Graye • · 
o Alluri.• 
9 Very Fiae Sandy Lo• 

10 Very Pine Silty Loa 

TOTAL 

PIRCENTAGE 

)6.ttl 
25.00 
1).4.6 
6.)2 

. 6.59 
4.12 
4el2 
1.65 
1.10 
0.55 
g.22 

99.99 

PERCENTAGE 

soil type and ae a peroentase ot each soil type itaelt. 

This indioatee on what aoil type t111ns oceura and the 

decree to which eaoh soil type ie tiled. 



Ill the Variable sou Sectioa nearly 20 per cent 

fd the to~al land ana 1• t11e4. ot •u~ 20 per oen't, 

OYer 9 per cent 000\D'a OD SoU Type 1 (SiltJ and Sandy 

Loaa), nearl)" a per 08llt oocura on Soil Type 2 (Gravellr 

Loa) and. over 3 per oent occura on Soil Type 3 (VeJT 

Fine SUcl). These three ao11 ,,.., repreHD~1DI oYer 

15 per cent ot ~he atwly area • eontaiA oYer 70 per cent 

ot all tiliDc• HoweYer, a auch aore M&ninatul. way ot 

clep1ott.na ti11q 1• •o etate the aotual deane to which 
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each 8011 type 1• 'bile<!. Table V pn•nta thi• intoraation. 

lo'te tbat,, ot the t.hree cloainan' 1011 types, tilifta ex18ta 

em nearly oae-tourth ot SoU TJpe 1 ancl 3, wbUe it oovera 

leaa ~- 7 per o4mt, ot SoU Type 2. 'thla latter 

pbeaG~HDon ia not eurpriaiD& ill new o£ ~· taot tha-& 

Soil Type 2 (GraYellJ Lo.a) coau.iaa a tairly •open" or 

penaeable aub-.-trat• whioh pend.\a water to paaa throuah 

rather quiolcly. 

For the pvpoMa ot atatia~ical analyaia • the per­

oentace occurreace ot t111na ia ooneidered valid only 1t the 

soil type in quea1ilOR cover• aore 1Wlan S per cen1; ot the to-

tal area.l ot the two reu1n1q aoill, in thia oateaory, 

1Th1e prao,loe aroH beoau... certain ad.aor ~tchea 
ot ao11 exhiblkcl auap1oioualr hip peroent.ac•• ot tiliq 
oocvreaM. S'U.Oh tiaCU.aaa oeed not neoeaaaril7 be wronc 
and. they ou bee\ be expl.alaecl lty ~· tact \bat, theM 
lliaor patehea oacur in ••ooia\1on wi'b aoU typea ot 
areater exMnt which are tUe4. 'l'hu•, oae oan reaeOD 
•hat 1' ia bichly \ID11kely tbat. a ta&'ller would break h1• 
line ot tUea \o exclud.e a aoU t.Jpe ot Yert Uaited. extent.. 



TABLE V 

DEGREE OF TILING IN THE VARIABLE SECTION 

TOTAL 
SOIL TYPE PERCENTAGE OF PERCENTAGE OF PERCENTAGE OF 

AREAL EXTENT TILING EXTENT SOIL TYPE TILED 
( 1) Silty & Sandy Loam J6.81 9.1 24.6 
( 2) Gravelly Loam 25 .oo 1.6 6.6 
~ J) Very Fine Sand 1J.46 J.O 22.4 

4) Muck 6.)2 0.) 4.J 
( 5) Silt Loam & Loam 6.59 1.9 29.1 
( 6) Alluvium 4:.12 0.) 6.6 
( 7) Silty Clay Loam 4.12 1.4 JJ.2 
( 8) Gravelly Loam Till 1.65 1.4 8).0 
( 9~ Gravel 1.10 0.6 50.0 
~10 Clay Loam & Clay Till 0.55 o.o o.o 
11) Medium & Coarse Sand 0.27 0.2 100.0 

Total 99.99 19.76 
(717.1 acres) 
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Silt Loam and Loam deposits have over 29 per cent or their 

area tiled (the highest percentage ot any soil in the 

Variable Soil Section) and Muck has over 4.3 per cent 

ot its area tiled. This latter tisura indicates that 

about 10 acres out ot a possible 2)0 have been reclaimed 

by the installation of sub-eurface drains. 

In the Uniform Soil Section over 4S per cent, 

or about 1,480 acres, o£ the total area is tiled. ot 

this 45 per cant, ;g per cent exists in conjunction ~th 

the Silt Loam deposita. Thus, as expected• the Silt 

Loams not only embrace over 76 per cent or the total 

area, but also contain nearly g5 per cent ot all tiled 

aoil. 

An analysis or the degree to which each individual 

soil sub-type and soil type is tiled reveals an interesting 

tact. Soil Type 3 (the imperfectly drained member of 

the Silt Loam) has over 65 per cent of its areal extent 

tiled. As anticipated, this figure represents the 

highest degree to which any individual aoil is tiled. 

However, a comparison ot Soil Type 1 (slopes up to ~) 

and Soil 'l'ype 2 (slopes ) to ~) indicates that Soil ~rype 

2, with over 43 per cent or tiling occurrence is tiled 

to a greater degree than Soil 'type l which has nearly 

30 per cent o£ tiling occurrence. Since, as will be 

shown in the following section, the amount or cropland 

does not vary appreciably between these two sub-types, 



one can suspect that economic ractora determining the 

ability of a farmer to install drainage tiles come into 

play. 
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Table VI summarizes the drainage data for the 

Uniform Section. Note that Soil 'rype 4 (Gravelly Loam 

rrill}, the only other soil type• apart from the Silt 

Loams, which covers over 5 per cent of the study section, 

has over 47 per cent or ita area ~1led. Note, further­

more, that over 15 per cent ot the Muck deposits have 

been tiled and are thus utilised £or crop land purposes. 

SYmmary a( TiliQI • An analysis ~ the extent of tiling 

on each of the two study areas revealed the following 

facts: 

a) lrhe V'ari~tble Soil Section has lese than 20 

per cent (717 acres) ot its area tiled whereas 

the Uniform Soil Section has tiles installed 

over more than 45 per cent (l,4S2 acres) of 

its area. l'his phenomenon can be attributed 

to the differences in topography, the 

relatively flat till areas of the Uniform 

Section as opposed to the more diversified• 

though only gently rolling, moraine and out-wash 

areas of the Variable Section, and the 

differences in the inherent characteristics 

of the soil types. 'rhus, the imperfectly 

drained member of the Silt Loams ( in the 



TABLE VI 

DEGREE OF TILING IN THE UNIFORM SECTION 

TOTAL 
PERCENTAGE OF PERCENTAGE OF PERCENTAGE OF 

SOIL TYPE AREAL EXTENT TILING EXTENT SOIL TYPE TILED 

( 1} Silt Loam (up to 3% slope) 20.43 6.1 29.8 
( 2} Silt Loam ( 3% to 6% slope) 28.96 12.5 43.1 
( 3) Silt Loam (Imperfectly 

drained) 29.27 19.2 65.8 
( 4) Gravelly Loam Till 5.80 2.7 47.3 
( 5) Muck 3.96 0.6 15.4 
( 6} Poorly Drained Soils 2.44 1.8 75.0 
( 7) Gravels 3.96 0.9 22.9 
( 8) Alluvium 1.22 o.o 0.0 
( 9) Very Fine Sandy Loam 2.13 1.2 57.2 
(10} Very Fine Silty Loam 1.83 0.0 0.0 

Total 99.99 45.2 
(1,482.6 acres} 



Uniform Section) has over 65 per cent, or 
over 640 acres, of ita area tiled, while the 

highest occurrence o£ tiling, on the three 

dominant soil types of the Variable Section, 

is only about 25 per cent (3)5 acres) on Soil 

Type l (Silty and Sandy Loam). 

b) In the Uniform Section a greater percentage 

of the Silt Loans, with slopes up to 6 per 

cent, are tiled than those with slopes up 
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to 3 per cent. !£his tact appears to contra• 

dict the general trends established in the 

above section. However, a s~bsequent check 

revealed tha~ about 25 per cent of Soil 'l'ype 1 

(s~opes up to ~) occurs in the south-central 

section or the study area. Here, in conjunction 

with most or this deposit, exiat the three 

dairy £arms ot Super-Block I. No portion 

or these holdings on Soil 'rype l is tiled. 

Nevertheless, this area contains two fairly 

extensive surface drainage ditches which, 

according to the tar.mers, provide an adequate 

means ot drainage. rfhis explanation appears 

as a logical reason tor the discrepancy ot 

tiling occurrence. 

c) In both study sections. a certain percentage 



Qt Muok aoils are utilised tor crop land 

purpoaea. In the Variabl• Section over 

4 per cent (about 10 acres) has been re .. 

claimed • while in the Un1tona Section over 

lS per cent (about 20 aorea) has been tiled. 

d) Tbe averace percentage occurrence ot tiling 

or all agricultural aoila ooYering raore than 

S per cent o~ each atucty ana, approach••• 

to within 1 per cent, the total tiling 

occurrence ot that section. More apec1t1-

oally, in the fariable Section the aver ace 

la 20.7 per cent per soil type and tbe total 

occurrence ia 19.7 per cent. In the Uniform 

Section t;be aYerage oecurrenoe is 46.2 per 

cent per aoil type and the total occurrence 

ia 45.2 per cent. Thus, the individual 

occurrence ot tiling tor minor soil deposita 

1a t.reated with eaution. Although, aa was 

pointed out earlier, there is no reaaon to 

auapect the ahara ot the total distribution. 

T.he actual areal dlatribution ot t1le4 tielda 

and drainage ditches is lbown on Ficure 9 (Variable 

Section) and Figure 10 ( Unitol'll Sect1 on) • 
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VARIABLE SOIL SECTION 
FIGURE 9 

ARTIFICIAL DRAINAGE 

LEGEND 

TILED AREAS---

DRAINAGE DITCHES-- ---

1000 0 1000 zooo 

SCAL.E IN FEET 

..JAM '67 



UNIFORM SOIL SECTION 
FIGURE 10 

ARTIFICIAL DRAINAGE 

LEGEND 

TILED AREAS ----

DRAINAGE DITCHES-- -·-

1000 0 1000 2000 

SCALE IN FEET 

J. A.M. '67 
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Land u.. Type Dlnribu,loa 

AD exataatrlon ot ~• peroent.qe d1nr1bu,1oa ot 

lud "" t.ypea in tbe atudy are•• reveala HYeral iatereniq 

facta. In t.lae Variable S.o\1011 (Plpre U) onr S6 per eat 
f) 

ot t.he t.~al area 11 d.eYO\ecl to oropl.aad ldlioh 1a ••P#Md 

ot bay, oata, barley, Jlixecl p-aiD, •••• and. eon. Pasture 

ancl idle gaelllucla aoooua' tor oYer 16 per cent 8DCl woo4laada 

add ano'ther 20 per oen\. !be r.•lniaa i per cent. oonaia\a 

ot p-aYel pita, tarmy.arcla and lnd.lcllqa, roads and lDfJa lllcl 

other u~e•• 

M1xecl p-aia 1 CIOYeriaa OYer 21 per eeD.t. ot t.he t~al 

area 1 repneea\a t.he larsen ld.qle 1aacl ... type 1D the 

Mnicm. WOocllaacl toUowa cloMlJ w1~ oYer 20 per cent ancl 

haJ ta \bird wi'h aearlr 20 per eent. !haa, 'the oropland 1a 

doalna\ecl bJ a1Xecl cn1a aacl bay, w1 t.h oorn · :(6 per oen') , oat a 

(S per oea\), wbeat (3 per ou\) ad bu-ler (o.s ,. .. •••> 
exi.Uq •• 111nor oroplacl \ypea. fUWJarcl• ancl buU41D&a 

ooUeni:nly ex\Pcl OYer aore \han 2 per oen• (abo-' SO aorea) 

ot the area. 'fabl• VII iadioa\ea ~· areal extea't ot eaoh 

land tiM t.ype encl the oornapoacllq perMD'ta&e d.lat.ributioa. 

rroa the aboYe latoraation, the land. ••• t'1'Pft coa­

poai,1on tor a b1PO'het1oa1 •anrqe" tara tor the Variable 

Seet1oa can \Mt de•eraia•d• S\l.oh a oc.po.t•ion, baRd oa. 

the n•ber ot tul.l tuw.a 1a \be ltucly Motion, ••---• tha~ 

each land \lae type le eqully cllnribu\ed •OJ&C all the tuaa. 



VARIABLE SOIL SECTION 

LEGEND 

( l) HAY* 

( 2) OATS * 

( 3) BARLEY* 

( 4 ) MIXED GRAIN (OATS AND BARLEY)*-

( 5) WHEAT * 

(6) CORN (SILAGE CORN) 

( 7) PASTURE----------------

0 0 00 1000 *CROPS WHICH INCLUDE Y IELD AND VALUE DATA 

S C At. L 1: I N ~ I! If T 

( 8) PERMANENT PASTURE ~ ' 
( 9) IDLE GRASSLANDS I!~H~H~ 
(10) WOODLAND ~x1 

c ..... ..!~.J 

(II) GRAVEL PITS G. P 

(12) FARM YARDS and BUILD INGS-~ 

(13) ROADS 

( 14) OT HER (RURAL NON FARM LANDS)-- . 

F I GURE 11 

LAND USE TYPE 
19 65 

... 
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Th1a aa ... ption Uf or aay not be true for any or more 

tanaa in the atud.y area. HowYer, tor pvpoMa ot oaapariaoD 

with other areae, thia hJ'POthet1oal tara uait 1a valid tor 

it elill1aateil the biaa aaaociated with ohooalq a "typical" 

tara. Further aubetantiation of thia aetho<l exiata 1n the 

tact that the study area ia one ot relative h~ogene1t7 1n 

"~'~~• ot taN operator• and acrar1an ouatoaa. The aotual tara 

uni~ eharacteriltioe will be preMnted, aa tar aa oenaue clata 

permits, in a aub .. quent. Motion. 

Tbe aYerage tara ua1t 1n 'the Variable Section eabracea 

elightly less than 1)5 acrea. I• oo.ntaina about 26 acrea ot 

hay, 2tt acres ot lllizecl IJ'ain, It acres ot aom, 1 aorea ot 

oata, 4 acres ot wheat.· and leaa \han an acre ot barley. !he 

non-cropland lud. UMa oonai.st ot about 10 acre• ot · paeture, 

7 acres ot peraanen'ti paat,u.re , 5 acre a ot iclle araaslancl and. 

27 acres ot woodland. Bach t_.. unit alao 1Dcl:a.dee OYer 2 

acre a ot cravel pita, nearly ) aorea ot taNyarcla and 'buildinca, 

ewer ) aorea ot road• and lane• ad oYer l acre ot other uaea. 

Table VII pre .. nt.a ~he actual •••rale Yaluea tor auoh a terra. 

In the Unito:na SectiOD {Flaure 12) about 6~t. per out 

ot the total area ia devoted. to oroplancl, over 10 per cent 

to pasture and idle graesland and nearly 20 per cen~ to 

woodl.an.d.. The reaainioa 6 per oen.t aon•iata ot gravel pit1, 

about 1 per cent, tar~~yard.a and bldldiD&a, leaa than 2 per 

cen't, and road.a and lanea, allout 3 per oent. .Lan4 UM type 



UNIFORM SOIL SECTION 

LEGEND 

( 1) HAY * 

( 2) OATS * , 
( 3) BARLEY * 
( 4) MIXED GRAIN (OATS ANO BARLEY)*-

( 5) WHEAT * 
( 6) CORN (S ILAGE CORN) 

( 7) PASTURE 

0 00 0 .1000 *CROPS WHICH INCLUDE YIELD AND VALUE DATA 
SC A L f" I... llfi!:E. T" 

( 8 ) 

( 9) 

(10) 

( 11) 

(12) 

(13) 

PERMANENT PAST URE ------

IDLE GRASSLANDS---------

WOODL AN~S r.-i·~lj -------------------- t:t·--~ 

i: ... GP.) 
········ 

GRAVEL PIT 

FARM YARDS and BUILDINGS--~ 

ROADS 

(14) OTHER (RURAL NON FARM LANDS)- -

r· G Uf• 12 

LAND TYPE 
19 65 



14 did not occur in thia ... J!•• 
Hay, coYerlna nearly 20 per cent ot the total 

area, repreeente the larceet a1nale land uae type in th1a 

section, although woodluc1 1 aleo ooYerlna nearly 20 per 

cent 1a a sere traction ot a per cent behind. Mixed crain 

and oom are third. ancl fourth reepeoti vel:r aa they both 

extend OYer more than 16 per oent ot the area. Thus • 1n 

thie study section, the cropland 1a clcainated by hay, 

mixed grain and com. Oate (7 per oen'), 'Wheat (nearly 

3 per cent), and barley (about 2 per cent) repreaent the 

llinor croplud types. The areal extent ot eaob land uee 

type and the correepondini percent.a.ae cl1atr1but10D are 

outlined ln Table VII. 
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As in the Variable Section, a hypothetical "aYerac•" 

tara UDit can be constructed. Thia tara •braoea al1gbtlr 

aore than 1)6 acres. It containa about 27 acne ot hay, 

22 acres ot alxed. p-ain, 22 aona or corn, 9 acrea ot oata, 

nearly 4 acre• ot wheat and OYer 2 aarea of bU'l•J• The 

non-cropland. land uMe c•priM nearlJ 10 aorea ot paature, 

about 2 acre a ot peraanent pasture, nearly 3 aoree ot 1d.le 

graealancl and about 27 aorea ot woodland. The r.aainder 

ot each tara unit conaiate ot a'bout 1 acre ot p-aYel pita, 

nearly 3 acres ot t~ard• and buildiD&a and over 4 acrea 

ot roade and lanes. The actual average values tor each 

land uae are preHnted in !able VII. 

A ooaparieon ot the land UM type distribution in 



TAILI YII 

PIRCa'f~B DIS.riiBIJ'riOB OP LAID USI TIPB 

fAIIIBI& SIClll':. tmJORil SBC!IOB 

11'PBDPI TOf.IL ACIISPI& tol'lL ACUS Pia - ,., 
PJaVBiil !SIP - Pllatil 

( 1)Jiay 119-9 26·60 19·?8 6SO·O 27·08 19·82 

( 2) Oata 190•0 ?•Ol 5·22 229~9 9·57 7·01 

( )) a.rlel' :LO•O •'14 O•SS 60·0 2•50 1·83 

( 4) lftad Gra1a 769·8 28·51 21·15 Sl9•8 22·49 16-46 

(S)..._ UD·I 4•44 )•lO 89-8:~~ 3•14 2•74 

( 6) Com 130·0 8·51 6.)2 .530·0 22·08 16·:..6 

( T) Pature 259·8 9·&2 '1•14 229•9 9•5? ?•Ol 

( 8) F•-- Put11n 19().0 7·00 5·22 49.8 2·07 1·52 

( 9 > Idle an .. ,_,. 140·1 5·18 :J•IS 60·0 2·SO 1·83 

(10) "'oodlad ?29·8 %1·02 2>·0S 639•9 26-66 l9·Sl 

(11) Gr&Yel Plh 60·0 2•22 1·65 29·8 1·3. 0·91 

(12) ~ !'al'ds • Bgj]diap 80·0 2•96 2·2> 60·0 2•SO 1·83 

(13) Roada lllld J•ea 89·9 3•32 2-47 109·8 4•S1 3•35 

(14) Other i&l•Q 1·ltl lr·lA g.g g.o o.g 
.....J 

!O'l.IL ,.639·4 U:i·69 99·99 "' '·Z'/9·1 l36•S1 99•99 



the Variable and Unit ora Section a reveal • the toll owing 

phenoaena: 
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a) Oyer 7 per cent. leas ana ia deYoted. to cropland 

in the Variable Section than 1D the Unltora 

Section. ot the cropland area, sipitioant 

d1tterencea between the two Mct,iona oee;ur 

only in the dJ.atribution ot cern, Indeed • com 

occupies about 16 per cent ot the Unitora 

Section and only about 6 per cent ot the Variable 

Section. Dou'btleaa, the preHnce, on the latter 

Section, ot three lar1e dairy tarma and a teed 

tara, whose entire crop cona1ata ot corn, haa 

1nereaae4 the peroeatage occurrence ot thia 

crop type. MiJJ.or Yariat1ona exist in the cU.a­

tribution ot llixed craill, barley and oata. The 

tonaer crop cover• nearly 5 per cent aore ot the 

Variable Sec\10D, while the latter two cropa 

enoaapaaa ll1&htl7 aore ot the Unitora Seo,ion. 

Ha7 occur• with a nearly 1denUcal frequency on 

both aectiona and there is leas thaa one-halt 

of one per cent ditterenoe in the occurrence ot 

wheat. 'l'hua, with the poaai'ble exception ot 

com, the crop type d.iatribution ot both atudy 

etri.pa ia aiaUar. 

b) ot the non-cropland land uaee • paature occur a 

on about 7 per cent and woodland on about 20 



per cent ot both ar•aa. Permanent pasture 

and idle grassland are aore preYelant on the 

Variable Section where they are found on about 

5 per cent and 4 per cent ot the area reapec­

tiYely. On the Uniform Section, each ot these 

uaea occupies leas than 2 per cent. No appre• 

c1able ditterence exieta in the percentage 

distribution ot fa.rJil7ard.a and buildings and 

roads and lanes. 

c) ,a The total acreage of a hypothetical tara on 

either aection 1a eim1lar, ditterinl by less 

than 2 acres. On a per tum unit baaia the 

expected acreage ot each land uee ia governed 
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by ita percentace occurrence within the study 

Mction. Note, With the aid ot Table VII, that 

the number ot acrea ot the aajority ot cor­

responding land ueea ot both aect1one ia aiailar. 

Diacrepanciea do, however, artae. The averaae 

tar.. on the Variable Section can be expected to 

contain nearly 14 fewer acre a ot corn, 6 acres 

more ot mixed grain, about 5 acres more ot 

penaanent paature and nearly 3 acree more ot 

idle araasland than ita counterpart on the 

Unitona Section. Thua, one can conclude tha~ 

a Yariab111~y ot soil will e1gnify a greater 

proportion ot llixe<l grain, permanen' pasture 



and idle graaaland and a leeaer extent ot total 

cropland. 

Land Uae Type OCQl.ll'NDCe P•r Soil 'type 

Gtmla&l RalA'tiQPih' J)l The relati~ahipa between ao1l type 

and land use are presented on the baaia ot the matrix ot 

percentage occurrence ot each land use tor each aoil typel 

and the aatrix ot percentace occurnnce of each land UM 

out ot the total number ot oceurrencea ot that land uae 

throughout the study area tor each soil type. That 1a, 

the t1rat aatrix indicates the percentaae c11str1but1on of 

all land UMa found only on any one given ao1l type, the 

total ot which equals 100 per cent tor that ao1l type i the 

aeeon.d utrix reveals the proportion to which any one land 

use type, the total ot wbioh equale 100 per cent, can be 

attributed to any sOil type.2 Table VIII .. rvea aa a 

repreaentat1Ye exaaple ot the aboye statements. In this 

oa••, Col\IID A indicates the percen'tage occurrence ot land 

use on Soil Type 1 and Column B portrays the percentaae 

distribution ot Land Uae Type 1 (Hay) on each soU type in 

the Variable Section. 

1Ae defined under "Methodology". 

)
2All ~~atricea are tound 1D Appenclix B (Variable 

Section and Appendix C (Uaitora Section). 

I 
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TABLE VIII 

RhPRb;SE~T AT IVE ~.W4.PLE OF' MATR.IX 
OF LAND USB OCCURRENCE IN THE V~ S~CTION 

Coluan A Coluu. 8 

Soil Type l Land UM Type 1 (Ha7) 

Lancl Uae Percentage SoU Type Percen\aae 

1 21.64 l 40.24 
2 6.72 2 26.39 
) o.1s 3 16.06 
4 2g • .)6 4 o.oo 
~ ).73 g S.33 

s.97 1.)9 

~ tt.21 7 1.)9 
6.72 6 1.39 

9 2.23 9 1.)9 
10 12.6 10 1.39 
11 o.oo u o.oo 
12 1.49 
13 o.oo 
14 :&.·"9 

99.99 99.99 

Ba .. d on the aatricea of occurrence, Mveral 

etateaente can be aade with respect to 'the n•ber of land 

uae types which occur within the etucly areaa and within 

each aoil type itself. By connruotinl a •cat~er diagraa 

which cambinea land UM type and aoil type occurrence, a 

Visual correlation can be achieved. PiltJre 13 repreaenta 

auch a scatter plot tor the Variable Soil Section. Each 

ot the ll ao1l types occupiea a cell apace aloac the top 

east-wast axis. The soil typea are arranged in descending 

order ot areal extent trom west to east. Sillilarly, each 

land uee type occupies a cell apace along the weatem 
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nol'th•eouth axi• with the areal extent UTaD&•cl 1n 

ascendinl order trca south to north. The D\llbera aloq 

theae two axea repnMDt the code fora tor the Yarioua 

land uae types and •oil typea and are not neoeaaarily in 

chronolosioal nuaerieal orcler. The lower eaat-veat axia 

abowa the n•ber ot clittering lad u .. a Which exiet tor 
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the appropriate ao11 type t.aed1ately aboYe, and the eaatern 

north-south axis portray• the ll\llber ot cl1tter1q aoil 

types whioh any a1ngle land u.. type occup1ea. 

Several 1Dterencea tor tbie atud.y can be drawa 

trc- F1g'un 1). 

a) Aa an apicultural aoU 1DoreaMs 1A area it 

wUl contain an illcreaain& zuaber ot d1tter1Ds 

land uee typea. Tbu, the ruaber ot d.1tteri.aa 

land UH a ranee• ti'OIIl a hilh of 1) on Soil 

Type 2 (GraY.Uy Lo•) w a low ot one on 

Soil Type u. WhereYer 'tbia direct correlation 

ia abMllt, euch aa oa SoU Type ) (Muck), Soil 

'l'ype 6 (Allurt•) ancl Soil Type 2 (GraYeUy 

Loam;, Which con,aine one land use aore tbm 

would be .X,.cted) the 41aorepucy can be ex• 

plaine<l by t.he pre•nce ot a non-agricultural 

soU or a aon•aar1oultural land u• that 1a 

characterietlo ot ODly a certain aoU type. 

Bo'th explanation• hold true in this oaee •• 

Muck and AlluYiua ar• coneidered " be non-



agricultural and Land Uae Type 11 (Gravel 

Pita) wae indicated to be preeent only on 

Soil Type 2 (Gravelly Loaa). In thia way, 

the three dOIIinant soil t.ypea o£ the Variable 

Section, repreMnting nearly 37 per cent, 25 

per cent and over 13 per cent ot the area 

reepectiYely, eaoh contalD at least, 12, or 

about 65 per cent, out ot a poaa1ble 14 land 

UM types. 

b) Since. tor the purpoHa ot tbia study, 

agricultural land usee an thoae ocaprieina 

Land Uae Types 1 throqh 10, aa defined. in the 

"Methodolosr", it can be stated that tor all 

agricultural eoile, ie. those occurring in 

capab1l1 ty claaaea 1 through 3 , that embrace 
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at least 13 per cent ot the total area • contain 

90 per cent or 9 out ot the 10 agricultural 

land UMa. P\lr1;her~~ore • any OOIIbination of 

the raain1DC &&riaultural aoila that o011pr1aee 

13 per cent ot the total IRu.d.y area alao 

contains 90 per cent ot all agricultural land 

usee and ne~y SO per cent ot the total land 

use types. 

Taking into account the iDterencea preaented above, 
one can derive a de.t1n1t1on ot a llixed qrioultu.ral area 

l!4aed AA l•nd JIM Aacu;a:anu •gd diatirii»G;LQD. The preaiM 



within which auch a definition can be tora&ula'ted ia that 

each ot the aoil types in queetion be an agrioultural soil 

ie. capability claaa 1, 2 or ). For the study area, the 

tollowtaa dettnition holde true.1 

a) Any &lrlcultural aoil, •bracing sore than 

l) per cent ot t.he atucly area, contain• 90 

per cent ot all qricultural land uee types 

and SS per cent ot all land use types found 

within the study area. 

b) Any combination ot agricultural ao1l types that 

conetitutea 13 per cent. ot the study area alae 

contains the above percentage ot acr1cultural 

and total land uae types. 

c) Any soil type displaying the precec.U.na · 

characterietica oan be auapected to give r1•• 
to aaixed agricultural tarming. 

A ailr&ilar acatter diagram waa conatructec:l tor the 

Unitona S.c\1on (Figure 14) and. each qr1cul-tural aoil, 

including the breakdown ot the Silt Lo•, waa 'Hated 

against the definition established previously. The per• 

centap requirements tor land use type were aet by all 

agricultural soil types, except one • and by a COII'lbination 

ot the remaining asricultural soUa. Soil Type 1 (Silt 

1 It ahould. be reaerabered tha't each of the study 
sections contains over ) ,200 acres. 
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Loam up to 3 per cent elope ) t0nta1na only 70 per cent ot 

t.he required ap1.tultural land UMa.l 'l'hua, according to 

the detinit1on, a type ot tarmi.Dg other than mixed qrioult.ure 

1• talciag place on 1rh1e aoil ~7P8• A auJ»•quent check 

revealecl that ia the case as three larce dairy tanaa, re-

t erred to preYioualy, eziat on about 25 per cent of 1ihi1 

ao1l type. Olle can therefore oOAolud.e that the <let1n1t101l 

appears to be aatiatactory 1D both atud.y .. ctiona and can 

be utilised aa an indicator ot the pnaence or abMnce or 
aixecl taraiq. 

bt.IU:ig QQmu:raACI At ln&Dd UM %Jpo ,f£z Sgi1 %Jlla • Tbia 

aeotioa relatea the 8J)ecitio percentage occurrence ot a land 

UM type to a ao11 type. In the Variable Soil Section, 14 

land ttM typea and 11 ao11 t.ypee were recop.11ed. Thua, in 

order tor any CiYen lad u .. "ype \0 oocur aillultaneou.ly 

at leaet once on each aoil tJPe, that land uae type hae to 

occur at leaat 11 tt.ea. Since the total nuaber ot poaaible 

occurrence• 1• )64, each land. UH 'type baa to cover at least 

) per cent ot the atucly area. 81111larly, each aoil type has 

to occur at least 14 tiaea or cover ).S per cent of t;he area 

before it could contain all land. u .. types. In t.hle way, 

only those aoil and land use types that exceeded the aboYe 

lsarley, ~lilraanent Pasture and Id.le Graaalande 
were absent. 



areal requireaenta were considered to be Talid tor this 

analra1a.1 The aoil \ypea consist ot SoU Types 1 through 

10 and land UM t.ypea conliat. ot Land UM Typea 1, 2 and 4 

through 10, •• Land Uae Type 3, barley, embraoea leas than 

1 per cent of the area .. ('table VII). 

The preyioua .. atlon inclica'ted that the aajoritr 

o~ agricultural aoil typea contained at leaet 90 per cent 

ot all agricultural land uee types. Suoh a tinc:ling 1a not 

aurprieiq 1n llpt ot the prea1ae that the trtudy area 

repreaenta alxed qrieultural tartling. However, it 1e ot 

aoae iaportance and 1Dt;ereat. to note the d.earee to which 

a apecitic land UN occurs on each aoll type. For thia 

purpoae, a ratio ot occurrence waa deY1aed. •• follows : 

a) The percent-s• oocurnnce ot each land uae trpe 

waa noted.2 'l'hia t1aure represents the pro­

bability of occurrence of a land uae 011 .. a aoil 

type, but, utilised alone, it cannot iDdicate 

the percentage dltterence ot a certain land uae 

type over a Yariety ot eoil types. 

b) The actual percentage diltribution ot each land 

use within the study area wae divided into the 

percentage occurrence ot that land use on each 

lrbe total area ot all valid eoila repreaenta 
nearly 97 per oen\ ot the study area. 

2 Ae defined under "Metbod.oloiJ" and presented in 
Appendix B (Variable SoU Seot.ion). 
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eo11 type. The resultant ticure represents 

a ratio of occurrence tor a land uae which can 

than be compared trom one aoil type to .another. 
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Tabla IX portrays theM ratioe tor all Yalidl land 

use type a and soil type a in the Variable Section. Note, tor 

ex811ple, that th• ratio ot occurrence ot Land. u.. 'l'ype 1 

(Hay) on Soil Type l (SUty and Sandy Lo•) is 1.09. This 

e1gn1tiaa ~hat it ocoura 9 per co• aore frequently on Soil 

Type 1 than tor the atw1y area a a a whole. No claim can be 

made at th1• t.iae whether or not ~· ratio ot occurrence 

can be uMd. to iDciioate aDJ' eip1t1oant. pre.tennce ot one 

land UM type tor one aoil type. Ill tact, it ur be futile 

to do eo in Yiew of the c•n•ral aaaociationa eatabliahed 

prev1ou8ly and the tact that each far-a unit regardless ot 

aoil types will contain a variety ot land use types. The 

ratio merely indicates Whether a land. uae type occura to a 

greater or leaHr ~egree troa one soil type to another when 

all other factors are coneidered to be equal. 

For the purpoaea ot thia inYestigation, any ratio 

exceeding 2.00 was regarded aa indioati.ve of a strong rela­

~ionahip between a land use type ;and a soil type. At thie 

leYel a land uae would have to occupy a soil type in twice 

~h• percent&&• proportion that it occupies the whole study 

lAs defined above. 
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area. Specific explanations or further study are required 

where a land UM • eoil type ooab1na.tion exhibits very 

high or very low ratioa.l 
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rroa Table IX, .. veral lancl UM - aoU type 

aeaociationa eaer1•• Hay, oata, wheat, corn and pasture 

occur on all agricultural soil types well Within the ratio 

l1111ta. Moreover, llixe<l p-ain exceeda the 2.00 ratio onl7 

on Soil Type 7 (Siltr Clay Lo•)• This latter aoll type 

8Dlbraoea only about 4 per cent ot the atucly ana and ao 

otters the theoretical poaaibility tbat each land uae type 

could occur at lean once. However, in Yiew ot 1ta .. rs;inal 

areal extent and, taking into conaideration the tact that 

llixed grain repreaenta the larcest alftlle land uee type, 

it appear• logical to accept, Without further questioning, 

the high occurrence ot llixed &rain• Baaed on the above, 

one can conclude that all valid cropland types appear with 

a similar percentaae occurrence frequency on all valid 

agricultural aoila. 

Peraanent pasture exiata 1n a aurpriaiD&J.y hi&h 

proportion on Soil Type 1 (Silty Clay Lou). The tact that 

thia soil type is at the marginal end ot the validity acale 

has been pointed out. Furthe:naon • a field check 1nd.1catea 

1 A check revealed. that variation a trora the mean • 
ot valid distributions, approached 2 artandard deY1at1ona 
only when the ratio exceeded 2.00. 



that on ) taraa in the northern portion ot the Variable 

Soil Section the tar.a boundaries have created .. veral 

odd•abaped aaall tielda which haYe reverted to per.aanent 

pasture uae. These fields occur on Soil Type 7• Thus. it 

1a highly probable that permanent pastures are not a 

characteristic u.. of thie soil type. 
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Idle graeslanda occur with twice the expected 

frequency on Soil Type 2 (Gravelly Lo•) aa over the whole 

study area. In this instance idle graaalande are a distinct 

characteriatio ot Soil Type 2. This mediocre agricultural 

soil haa prompted several ot the leaa enterprising tarmera 

to abandon tielda.l Aaaociate4 with the idle grasslands 

are gravel pita which dot the landscape occupied by thia 

soil type. Gravel pita present a haaard to aniuaala that 

are grasiDg and iapede. to a certain extent, cultivation. 

A logical conHquence 1a the preponderance ot idle grass­

lands. 

Land Use Type 10 (Woodland) ia a distinct charac­

teristic ot Soil Type 4 (Muck) and Soil Type 6 (Alluvi\Dil) 

with ratios ot occurrence ot 4.3) and 2.)2 respectively, 

and 1a the only land uae type that exists on all valid. ao11 

types. Note, in Table II, that Allurlua gives riae to hay, 

lrt ia or interest to note that 3 ot the 6 tar. 
holdiqa which exist tor the moa-t part, on Soil Type 2, 
are operated on a part--time baaia and the tara operators 
are not or the Mennonite faith. 



corn • pasture • peraanent pasture, idle craaaland and 

woodland, with permanent pasture exhibiting a high ratio 

ot occurrence ()..S)). Muck, however, contains only mixed 

grain and woodland. Such tindinaa are not aurprieing in 

view ot the tact that tiline haa reclaimed a certain aaount 

ot the" aoila.l Nevertheleaa, their aa1n UM 1• devoted 

to woocllancl and pemanent pasture. 

In the Un1torm SoU Section, 1.3 land. uae types 

and 10 soil types were recopiHcl. BaHd. on JDethod.oloQ 

preaentecl abOYe, each land u .. type haa to embrace at 

least 3 per cent ot the total area and each soil type 

has to cover at least ).9 per cent of the total areal 

extent 1n order to be considered valid. In effect only 

4 soil types, oOIIlpriHd ot the Silt Lo•• (Types 1 • ) ) 

and Gravelly Lo• Till (Soil Type 4>), aet tbia requirement. 

ot the 10 qricultural land uaea only 6 exceeded the 

necessary percentqe. Theae 6 .are: Land u .. Type l (Hay), 

2 (Oat a), 4 (Mixe<l Grain), 6 (Corn), 7 (Pasture) and 10 

(Woodland). Table X preMn'ta the ratioJ ot occurrence 

tor the Unitora Section. 

An analyais o£ Table I indicates that all Talid. 

aoila contain all valid land uae t.ypes. The ratio ot 

occurrence exceeded the 2.00 level only in the case ot 

oats and SoU Type 4. Oa'ta then. represents the only 

1 
Aa cli•cuaMd previously. 
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characteristic land UN ot a soil type in the Uniform 

Section. The three sub-areas ot the Silt Lo .. e • although 

not giving riae to any characteriatic land uee typea, did 

display variations in the degree ot association. Each 

sub-area contained two land use ~ypes whose ratio ot 

occurrence exceeded that o£ atmilar land uaea on the other 

aub-areaa. In this way, bay and woodland tend.ecl to 

associate with Soil Type 1 (up to "' alopea) 1 oats and 

corn tended to exist more on Soil Type 2 (slope a "' to fll,) , 

and mixed grain and pasture occurred to a greater degree 

on Soil Type 3 (imperfectly drained). 

The dominant teature ot the Unitorm Section, in 

this instance, is that only 6 of the 10 agricultural land 

use types are valid. A possible explanation tor this 

phenomenon lies in the exiatance or the specialty t~ •• 

which together embrace some 23 per cent ot the total area. 

It appeare logical to conclud.e that the presence ot these 

farms is autticient to upaet the aixed. agricultural ba• 

lance and concentrate land UH type to only 6 valid cate• 

goriea over the area as a whole. Even when the Silt Loama 

are treated as one soil type, no additional land uee types 

become valid. 

S'!!DIEX ot RGiA qt QAA\IJZM''' • It ia •ubatitteci that the 

ratio ot oocurrenoe ia a uaetul technique to indicate the 

degree to which a land UM type occupies any aoil type 
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compared to the occurrence ot that land use type in the 

study area as a whole. By placing a high degree of 

association only when the ratio exceeds 2.00, one can 

state qualitatively if a land use type is characteristic 

o£ a aoil type.1 

As utilised in this investigation, the ratio has 

pointed out characteristic trends over all valid soil 
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typee in the study area. It has indicated that the Variable 

Section is indeed a mixed agricultural area as 90 per cent 

ot all agricultural UNa are valid and are distributed 

in relatively the same proportion over all valid agricul• 

tura1 soils. In the Unitora Section, where only 60 per 

cent ot agricultural land use types are valid, one can 

suspect that certain non-mixed farming elements have 

attected the pattierns or land use. 

A corollary to the definition of a mixed far-ming 

area as it appliee to the Variable Section is to be noted. 

The tact haa emerged. that 90 per cent ot all agricultural 

uaea in the study area muat be valid. This study of land 

use occurrence and diatr1b~t1on has indicated. that the 

Unitor.a Section exhibita.certain elements that are not 

typical or mixed farming. 

lThi• point raises the philosophical problem which 
is not unique to agricultural geography, 1e. just how deep 
does one probe to establiab significant d1t£erences w.hicb 
becort1e obscured when any aeaningtul atat•ent 1e to be aade 
about an area greater than an individual t1eld 1 farm unit 
or even aoil type. 
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Yield • Soil Type Aaaociationa 

Thia section anal:r .. a the variation• in yield that 

occur trom soil type to aoil type. S1p1ticant ditterencee 

were establiahed by the uae of the t teat. Since the per 

acre value ot each crop type is a function ot the J1.eld, 

the range ot values and any aign1t1cant differences are 

also diacuased here. Tbe characteriatica ot the Variable 

Soil Section will be dealt with tirat. All apecitic 

valuee ot t are preetnted in Appendix B tor the Variable 

Section and Appendix C for the Unitora Section. 

l•ADd U•• txPt l. ltia¥ l • The averqe yield a ot hay ranged 

from a low ot 90 balea per aore on Soil Type 3 (Very Fine 

Sand) to a hilh ot 125 bale a per. aore on Soil Type 6 

(AlluYi\11). Slightly oyer 9S balea per &ere were obtained. 

trora Soil Type 1 (SUty and Sandy Loa) and Soil Type 2 

(Gravelly Lo• or, oonvet1onal1T known aa Burford Gravelly 

Loaa). Soil Type 5 (SUt Loa and Loaa) averaged over 

116 bales per acre with each or the rwaainlng 4 aoil typee 

yielding 100 bale a to the acre. The per acre dollar re­

turn , a a explained under "MethodoloQ" , Yaried from a 

low ot $40.50 to a high ot $56.25, le. 1n the eame pro­

portion tor each aoil type aa ylelda. Table XI presents 

yield and value data tor hay. 

The t teat indicates that algniticant d1!terancea 

ex1at only in the caH ot aoila whon yields tall below 



TABlJst U 

PJIR A.C~ I.I.tia.D AND V~U.i 01 LAMD US.i TI.PE 1 (HAI) 
II THi VARIABLE SECT lON 

Soil Type Yield in Bale• Dollar Value Percentqe o£ 
Hay Area 

) 90.00 40.50 16.1 
2 ~;:J~ 43.6i 26.4 
1 42.9 40.3 
~ 100.00 45.00 1.) 

100.00 4S•OO 1.) 
9 100.00 45.00 1.) 

10 100.00 45.00 1,3 
l 116.67 52.so S.) 

125.00 56.25 1.) 

96 bale• per acre 1then c011pared with aoila whose yielda 

exceecl 116 bales. Thua, the yields ot Soil Typea 1, 2 

and ) vary a1gn1t1oantly tra. the yields ot Soil Typea 

5 and 6.1 Since Soil Types S and 6 .. brace leas than 10 

per oent ot all hay while Soil Types 1, 2 and 3 contain 

nearly lt5 per cent ot the total hay area, it tollowa tha't 

the average hay yield tor the Variable Section ia about 

95 bales per acre. Thia figure repreaente a dollar re• 

turn ot nearly t43.00 per acre. However, the high yields 

ot Soil Type a S and 6 ehould be noted, eepecially 1n view 

ot the tact that Soil Type 6 (Alluviua) ia generally 

considered non-arable. It may be concluded that a Yaria­

bility of soil type haa produced a1gn1t1cant ditrerencee 

louterencea were conaiclered A.piticant only 
beyond the 0.05 leYel ot a1&Dif1cance. 
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ot bay yielda in only 10 per cent ot the total hay area. 

X,anc:.& Yu fiRI 2 (Oatal • Oats were prevalent on only 5 

aoil typea and ranged 1D yield troa a low of 66.3 buehela 

per acre on Soil Typ«t 1 to a hlch of 60 buahela per acre 

on Soil 'l'ype tt. The yields of each ot Soil Types 2, 3 and 

S were 70 buahela. 'rhe oorreapon<ltq valuea Yar1ed troa 

$5).98 per acre to $6).20 (!able lli). 

TA1UJf; .UI 

P&\ AC.ttE IIELD AND VAJ..Ul' OF L~D USii TIPE 2 (OATS) 
1M T~ VARIABI..E S.ECTIO.H 

Soil Type Yield in Buahela Dollar Value Percentqe ot 
Oats Area 

1 'a:a~ ;'·98 47.) 
2 26.) 

' 10.00 ,;:~8 ~.3 

I 10.00 &J:I8 5.3 tto.oo 1s.a 

Sisn1t1cant differences existed only between 

Soil Type l and Soil Type g (Qravell1 Loaa Till or Guelph 

Loaa) aa there waa nearly a 12 buahel per acre di.ttennee. 

The averace yield per aoil type waa 11•7 buabela per acre. 

However, the aYe race yield ot SoU Type a 1, 2, 3 and S 

(which eabrace onr as per cent ot all the oata aoreqe) 

wae just under 70 bushels. Henoe, it aay be conclUdecl 

that the aYeraae yield of oata tor the Variable Strip is 

about '70 bushels per acre. Further.ore, it haa been 

established that the higher yields ot Soil Type 8 are 
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superior only to the lower yields ot Soil Type 1. 

laiD A UM Tyga 1 I BfrlriX l • Barley oo~d on Soil Type 1 

and 2 wi-h respective y1elda ot 75 bushels per acre and ,o 
buahela per acre. Becauee ot the limi:ted. aample aise, a 

8tat18t1eal test revealed no eigniticant ditterence between 

theM two yields. The correaponcl1ns values were $7S.oo and 

$52.00 per acre. Ae thele ~wo soil typea each contained 

50 per cent ot ali barler acreage, the aYerqe yield tor 

~he Variable Section 1a 62.5 ~uehela per acre. 

kMJl Yll %Dt a U41XId Gqtpl -Mixed p-ain wa• tound 

over· a Yar1ety of ao11 typea and ranged in yield troa 60 

buabela per aore on Soil Type 4 and 9 to over 45 bullhela 

per· acre on Soil Type S. Aa uy be •uapected., euch a 

ranee in yield oon~ain• a11Dif1oant ditterencea. Theee 

a1pit1oet clitterences, howenr, d.o no1; neoeaearily 

occur whenever yields appear to vary eubatantially. Table 

IIII preeenta the &Terage per acre yield and value ot 

aixed p-ain. 

Becauat the teet tor aign1t1cance waa carried 

out tor only 2 soil types at a tt.e and becau.. ot the 

ra~her c011plicated patterns which eaerged, the resulte 

can beat be atated by mean a o£ a table. Table IIV 
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indicate• all ca .. e where aoil types portrayed sicniticantly 

creater yields. In each ine~ance, the eoil type in column 

A exhibita a1gn1t1cantly higher yield• than each soil type 
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TA.W.E XIII 

.PER ACnE IIELD AND VALUE U~, LAID USJ.f. TIJ?i 4 (H..ID.D GRADI) 
.IN THE V AlUABJ.,.S SJstCT lUN 

Soil Type Yiel<l ID Dollar Percent.aae 
Buabela Value ot 

Mixed Graia 

(4) Muck 60.00 52.20 2.6 
9 Gravel 60.00 52.20 1.) 
2 Granlly Lou 60.)6 S2.5l 1a.1 
) '•'*' Fine Sancl 69.29 60.26 9.1 

5 SU'ty and Sandy Loaa 70.00 60.90 49.3 
Cla{ hoam· and. Clay 'l'Ul 70.00 60.90 1.3 

1 62.76 9.0 811 y Clay Loaa 72.14 (UJ Mediua and. Coaree Sand 15.00 6S.25 1.) 
(S 811~ Loa. and Loaa as.tt:J 74.67 ?.8 

in col~ a. Any ao11 type that doea not appear in colu.n 

A t1oea not have a a1pit1cutly hi&her yielct ot mixed 

grain when ce~~pand to any other aoil type. 

A. 

TA.W..i XIV 

SIG.NIFIOAIT V .ARIATI~M OF 
.MlliD GIU.Di YIELDS BI SOIL Tii'E 

B 
Soil Type Soil Type 

1 
10 
1 

11 

2, 9, 4 
2 
2, 9. 4 
1, 2 

Four eoil ~ypes displayed yields a1gn1t1oantly 

greater than one or more ot t.he other aoU typee. The 

yields ot sou 'types 1, 10, 7 and 11 wre all a1pit1oetly 

hi&her thaD thoae ot Soil Type 2. Funhertaore, SoU TJpea 



1 and 7 were aigniticantly better than Soil T'ypea 4 and 

9; with Soil Type ll aurpaae1ns Soil Type 1. The averaae 

yield per ao11 type wae 66.07 buahele per acre while the 

aYerage yield ot the tour leading mixed grain ao11 types, 

in tem• ot areal cOYeraa• ot mixecl ara1n waa 67.9.1 One 

oan aaswae that the averqe 111xed grata Jiel~ tor the 

Variable Strip 1a about 6ft buahela per acre. 

Several rela•ionahipa ahoulcl be noted. WheneYer . a 

aip.Uicant difference exiatecl, Soil Type 2 ("GraYelly L~a 

or Burford Lou) always exhibited lover y1elda. Moreover, 

Dext to Soil Types 4 (Muolc) eel SoU Type 9 (Gr&Yel) • 

Gravelly Loa. portrayed the lowest per aore yield ot any 

aoil. Theretore, low yielcla or mixed p-ain are a oharac-

ter1at1c ot Gravelly Lo• when c~pared with other agri­

cultural aoila in this area. Finally, the hiaheat ayerage 

yield a were recorded on Soil Type 5 (811\ Lob and Loa), 

although theM yiel<la did not aohieYe the required leYel 
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ot e1sn1t1canoe when oa.pared with the yielde ot other aoila. 

In the caM of llixecl arain, variations in aoil tJPe 

produced a Yaria~ian ot yield. 

J.ep4 liM :txRI 5 IWA&at;l • ~ea1; occurred on 5 soil types 

and ranaecl in yield tr<* a low ot )0 bushels per acre on 

1Theae tour soil types embraced over lt5 ~r cent 
ot all llixed(~ine and oona:lated ot Soil Type 1 .(49.~), 
S( oil )'l'ype 2 lg. ~) • Soil Type 3 ( 9.3$) and Soil Type 1 
9.1~ • 

MILLS MEMORIAL LIBRAR.l 
McMASTER UNiVERSITY 
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Soil Type S (OraYelly LoaDl TUl) to a hi&h ot 37.5 buahela 

per acre on Soil Type ) (Verr FiDe Sand). 'l'he correapondina 

dollar ret\U'D valuea were $49.20 and. t6l.S0 per acre 

reapectively. The t test tailed. to nYeal anr sipif'icant 

differences in yielda. Table XV indicates the averase per 

acre yield and Yalue of wheat by aoil type. The average 

yield tor the Variable Strip •• a .nole wae nearly 34 bushels 

per acre. Ift thie instance, a variability ot aoil did not 

produce a a1gnit1cant var1abili~y ot yield, altboU&h yielda 

tended. to be higher on th• cravelly loaaa and aancla. 

TABLE XV 

PER ACRE YIELD AND VALUE OF LAND USE TYPE 5 (WHEAT) 
IH THE VAB.IABL& SECTlUN 

SoU '.rJpe I1eld in Buahela Dollar Value Percen'tqe 
ot Wheat 

8 )0.0 4-9.20 lt.3 
1 31.2 51.17 41.6 
2 3s.o 57·40 25.0 
5 35.0 57.40 S.) 

' )7.5 61.50 16.6 

The tollowinc .. ction ooapr1••• crop yielda in 

the Unitora Strip. 

Land U!! '~'XP! Ja (UU;) - Hay yielcla Yaried traa a low ot SO 

bales per acra on Soil Type S (Muck) to a high ot 112 bale a 

per acre on Soil Type 4 (Graftlly Loam Till). This range 

represents a reapect1ve dollar value ot $)6.00 and t50.40 

per acre (Table XVI). Signiticant ditterencea existed in 

''--'( 



TA.BI& .XVI 

F6R AC"" IIKLD AND V.Al.UE OF LJU1D US& TI~ 1 (HAI) 
1M THE UMIIURM. S&CTIOM 

Soil '1'Jpe Yield 1n Bal.e1 Dollar Value P•raentap 
ot H&J Area 

5 so.o )6.00 1.4 
l 61.6 39.44 26.1 

91.6 41.2, 4.6 
2 96.6 43·50 27.7 
9 100.0 45·00 3.0 

10 103.) 46.50 4.6 
1 110.7 49.lt4 24.6 
4 U2.0 so.40 ?.1 

102 

all caeee between rielcla ot over 100 Dale• and uncler SS bales 

per acre. Speaitically Soil 'l'Jpea 1, 4 and 101 each obtained 

aigniticantly higher yielda than SoU Types 3 an<l 5, while 
I 

Soil '1'Jpe 2 portrayed. superior ytelcla 'to Soil Tfpe 5 only. 

The low yielda ot Soil Type S (Muck) are not eurpriaiq in 

view ot the tact tha' they are repreaeDtaUYe ot a reolaiud 

non-agricultural soil. HoweYer. at least 26 per cent ot the 

total hay area CiYea rise to ei&niticantly lower ytelda 

becau .. ot the aaaoe1at1on with Soil 'l'ype 3 (Silt Loaa. 

imperfectly drained). One can conclude tbe t.per.teotly 

drained member ot the Silt Loe.a and MUck aoila occasion 

significantly low.r hay yields. The averas• hay yield tor 

the Unitora Sec-tion 1e elipt,ly over 96 bales per acre. 

Lind Ua 'f.xpe i <oual • Oats exiated on 4 aoil \ypea and 

varied in yield troa 42 buehela )Htr acre on SoU Type 3 to 

46 bushels on Soil Type 1. These yielde represent a Yal• 



range tJQI t65e37 to t69e7S per acre. No 11pit1o&Dt 

ditterea.cee were noted, with 1ibe average yield ot oata 

tor the UDitora Section beiDC Marly $6 bueela per acre. 

L!a4 1111 'tiiMI l IJII~l.exl - Aa 1n<11ca-tecl pnYioualr, baJ'ley 

constituted a1nor portions ot ODly 2 aoil typee. Yielda 

on Soil Type 3 •re 62 l:Nahele per acre and on Soil Type 1 

were 90 buahela per aore. 'l'he oorreapondins Yaluee are 

$85.21! and t93.60 per aore reapectinly. Aa in the oaM ot 

oat a, no aipitioant ditterencee were eVident.. The •••na• 
yield tor the Uni.tona Seo~ion 1• 66 buebela ·per acre. 
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LIP4 \IM 't11M1 I. (W ud J&Qil\ ~· • JUxe4 &n1D Jielc:la fiue1iua'ted 

trota a low ot 60 bullhel• per acre on Soil '1'Jpe 5 (Muolc) w a 

high ot 100 bushels per aore on SoU Type 6 (Poorly Drained 

So:l.la) with the appropriate dollar Yaluea beinc $52.20 ~o 

$S7.00 per aore. Slpltlc:ant yield dittennoea dicl not 

... rge 'between any tvo ••bera ot the Silt Loaa. Never­

~heleas1,each ot the Silt Loa.a had a aicntticantlr better 

yield. the Soil 'l'ype 9 (Very Fine Sandy Loa) anct Soil '1'Jpe 

5 and, 'he yield ot Soil '.rype 6 waa a1pU1oantly hiper 

than that ot each ot the Silt Loaaa. 'l'bia latter phenoaenon 

can probably 'be attri'butecl to t.he excellent ettorta ot the 

tuaera •• 75 per oent ot the Poorly Drain.a SOils haYe 

lMten tilld ancl are aultiva~d. 

The &Tera&e· per aoU yield ot mixed grain ia about 
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32 buahela per acre. BeoaUH the Silt Loaaa oontaiD 

nearly 91 per oent ot all ~ m1xed craiD, ~ aYerage 

yield tor the Unitora SecUon &I a Whole la about 66 

buahela per aore. Apart traa the yield Yariat1one produced. 

by the Jd.nor soil d•poa1\e, ~· yield. ot aixed p-ain 1a 

s111ilar throughout thie area. Table XVII pnMnta the 

Yield and Yalue data tor ~1• crop. 

!ABLI XVII 

PER ACRS YI&LD AiiD VALUE CN LAID US& TYPE 4 (.MI.XED GRAIN) 
IH THE UBIFOBM S&CTlOH 

Soil type . Yield in Buahela 

5 
9 
4 

10 
3 
2 
1 
6 

Dollar Value 

Land U!JI IxP! 5 ~<!Yul • Wheat wae tound. on 4 aoil types 

and Yaried in yield fora )1 bushels per aore on Soil Type 

) (Iapertee,ly Drained Silt Loaa) t,o l.tS buehela per acre oa 

Soil Type l (Silt Lou, al.opea up 'to »). Although re­

preMnting one ot the hiahest per buahel Yalue•• 'the 4ollar 

ntum per acre waa one ot tJle low.t ot the p-aiaa because 

ot the inherenUJ lower yields ot wheat; on a buabel per 

acre baaia. TheM Yalues ranaecl troa t50.84 pw acre to 



$79.95 per acre. 

The above values did. not <lUter aign1t1cantly. 

conaequentlrt the averq;e yield ot about 37 buahela per 

acre 1a repreaentaUYe ot the Unitol'll. Section aa a whole. 
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SJam•a At Ji11c1 = 3q11 'tiRI Bala;t.;\qnfhi»l • In each study 

area several characteristic pat,t,erns ... reed. In the Variable 

Section, only 4 ap-ioultural aoilt exist that have an areal 

extent ~ over 6 per cent ot the total area. SoU 'l'Jpe .l 

(Silty and Sandy Lo•), 2 (Gra:vellr Loam), 3 (Verr F:lne Sand) 

and 5 (SUt Loua and Loa) collectively embrace nearly az 
per cent ot th1• aection. In tibia way, J.ielcl patterns in 

the Variable Strip are dominated by the• eoil ~pes. 

S1gn1.ticant variations 1n yield exist 1n the case ot hay 

and mixed grain. Soil Type S gives rise to 111gn11'1oantly 

higher yield& ot har than anr of \he ot,her 3 eoU t;ypea and 

SoU Type 1 produoea 81p.it1cantly aore mixed arain 'than 

doea Type 2. Moreover, in eaah ot \he exaplea ot hay and 

mxed grain • sou Type 5 ob't;ainecl the bi&h• at yield a and 

Soil 'l'ypea 1, 2 and 3 \he lowat yield• ot 8117 ap-ioultural 

ao11 1n the Variable Seetion. IDde•'"'• the lat~er 3 aoll 

typea aleo displayed the lowest yielda in the caae ot oata. 

The conclue:l.on reached ia that a variability ot 

aoil baa prOduced a1cnitican\ ditterences 1n yield tor at 

least 10 per cent o~ the total hay area •• the aore peraeable 

Sandy Lo•• • Grawlly Loue and Very F1u Sanda tall behiad 
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the Silt Loaas and Loaaa. FurtJ\ermon, 'h• GraYelly Loame 

have significantly lesser yields ot miXed grain than the 

Silty and Sandy Loaae. Finally, the Silt Loama and Loama 

(Soil Type S) have emerged aa excellent agricultural soila 

aa they portray s1gnit1cantly higher yields ot hay and 

aubst;antially higher yielcla ot ll.ixed grain. The general 

conclusion 1a that a variability ot eoil hae produced more 

ot a variability ln the yield or aixed grain than it baa 

in the y1el4 ot ba7• 

In the Uniform Section, where nearly 79 per cent ot 
{) 

the total area 1a coap~aed. ot 'the SUt Loae, aipiticant 

ditferenoea 1n Ji.elcia within thia aoU area exiated ODly in 

the case ot hay. Yields, in th1a instance, were aignitioantlr 

lower on 26 per cen~ ot the hay area which occupied the 

iaperteatly dra1ne<l JDeDlber ot the Silt Loama. Wit.h the 

exception ot the preceding, there 1a a pneral un1£ol'ld.t.y 

ot yield. It ahould be noted, tha\ in all caM• where all 

the ... bere ot the Silt Lo• oocurre<l, 1e. hay, oata, mixed. 

crain and whea~ • the low at yield a wro alwa,-e recorded tor 

Soil Type ) (iapertectly ··drained Silt Loa) and th• hiabeat 

were prevalen't on Soil Type 1 (Silt Loa, elopes up to "'). 

The yield• ot Soil Type 2 alwaye tell aoaewhere in ~~~ween. 

A.a a result, lower yielcle an associated wi'th iapertect 

drainace. 

A ccaparieon ot the average yielcl ot each crop in 



the Variable Seotion, \be Unitora Section ancl in Waterloo 

county leads to MYeral apec1t1c oharacter1et1oa. Table 

XVIII preaenta the averaae y1elda by crop type tor each ot 

the aboYe areaa. 

LandU• 
Type 

2 0&\a 

TABLE XVIII 

AV~RAGE IIRLDS II THE STUDY AREAS 
AND Dl WAT.ISRLOO COUNTI 

Variable Unit ora 
Section• Sect.iOil 

;~ 9~ 
86 rJ Hay 

3 Barley 62.S 46 4} Miud OraiD 6S tt6 
5 Wheat 34 37 

Water~ 
CountyD 

92 
66 

g~ 
3) 

•All "-•lda are in bushel a per acre, except hay 
which 1a in balea per acre. 
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bAner, &a:inlUil :a:r.a»al'u , .. Qnt.ar,~a. ;Ai65.1 
On~ano Department ot Aarioul.t.un and Food, PP• 70, 72, 7J, 
77, ss. 

Note that all aropa d1aplaf8d hi&her yields inthe 

other two areaa with oats, barle7 and aixed grain, haVing 

auba1;antiall1 higher yielda. Bach ot the ytel<la ot the 

Variable Section was sli&htly hiaher than the anrace tor 
Waterloo Count,.. However, thia latter ditterenoe dicl not 

exceed 4 buahela or balea per acre except 1n the caM ot 

barley when 7•5 aore buahela per acre •re recorded tor the 

Variable S'trip. A loaical oonclualon ie that, on the basis 

ot crop yielde, the Varia'ble Section ia repreaen"tat1Ye ot 

!0/ 



the county aa a whole. A Maoncl ooncluaion 1a that a 

uniformity ot aolla produced substantially higher y1elda 

ot oat a, barley, and llixed. graina.l 

Fertiliser - Soil Type Aeaociationa 

Research into the a~~ount ot fertiliser applied 

10$ 

per acre in 'the study areaa haa raiMd aore qu.ationa thaa 

proYided poa1t1Ye anii'W8ra. Non-specialty taraera .... ed 

more intent on applyiq manure to all •eir crop £1elde 

at least once every two years than in utilisiq artificial 

tertilisera in an •ount reoo.aendecl by a aoil sample 

analyaia. The majori1iy ot taraera, neYertheleaa, did 

apply art1t1c1al fertiliser and did indicate the nuaber 

ot pounds per acre. Usually two tiguna wen quoted, one 

tor oorn and one tor all other cropa. Thia waa oharac­

teriatic ot all tuaera. Since no yielc:l clata waa availlble 

tor corn, tbe aount. ot fertiliser applied to com tielda, 

altbouch noted, waa not analyMd. 

The ntaber ot polUlda appliecl per acre Yariecl, 

laeHaroh into cl11Bat1c a'N.~1et1ca hae inclicatecl that, 
tor the atudy year, 1ibe precipitation tor May and JUD.e vas 
1.~ inchea and 0.911nchea reapeotiYely wbereaa the normal 
precipitation tor ~heee 88lle aontha 1a ).17 1nahea and ).14 
1Achea n•;. otiYely. (See 6a1aul\J~I1 SSiltil!;i.o• 'cu: 
QPltert,. ;L. 5., Ontario Departaent of Acr1culture and rood, 
P• 1.39 • The 1ntereatiq poaaibUity existe that the 
Silt Loa11.e ot the Unitora Section with their exoeUent water 
retention characteristics haYe given rise to hicher yields 
beoauae or certain climatic tactora attributable to the atudy 
year. Speculations ot this sort, howeYer, are beyond the 
preHnt scope ot this theaia. 

/? 'j 



on a tam unit baa1a, troa 100 pounds to ewer 200 pounda.1 

Corn tields consistently reoe1Yed between 200 and 250 
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pounds per acre. The amoliD.t ot fertiliser varied in an 

inconlliatent unner troa taw unit to tarm unit and ..... d 

dependent aore on the personal whiaa of the taraer than on 

ao11 type. In spite of thia tact, by notin& the pound a 

applied per acre at each ... ple point inYolvin& a crop type 

within the fant unite, a general pattern haa .... rged tor the 

study area a a a Whole. 

In the Variable Section, tor the four dorainant 

agricultural eoil types, the ayerqe •ount ot fertiliser 

varied trom a low ot 132 poUDda per aore on Soil 'l'ype 1 

(Silty and Sandy Loa) \o a bich ot 172 pouada per acre on 

Soil Type 3 (Ve17 Fine Sancl) (Tal»le xnJ. For eaoh crop, 

whenever a aipificant clitterenoe 1n yielcl oocurrecl oa any 

T ABl..E .lll. 

AViRAGE AMOUNT OF FERTILIUR 
APPLIED PER ACRE IN THi 

VARIABLE SECTION 

Soil TJpe Pounde Per Acre 

(1) Silty and Sand7 Loam 
( 2 ) Orayelly L081Jl 
(3) Very Fine Sand 
(5) Silt Loa and Loaa 

132 
156 
171 
162 

lThe poJ)U].ar ratio of Nitrogen, .Phoaphate and 
Potash waa 10, 20, 20. 



ot the above aoil typea, the Yarying ditterencea in the 

amount ot tertilizer applied to that crop were teeted for 

eigniticance. In the caae ot hay, Soil Type S obtained 

aign:lticantly better yield a than SoU Type 2 or 3, but 

no correapon<liq aipitioance occurrecl in the amount ot 

tertill .. r applied. For aixed grain, the yields ot Soil 
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'1'7pe 1 were aignitioantly hi&her than thoM ot Soil Type 2, 

but the aaount ot fertiliser applied to Soil Type 2 .aa not 

aigniticantly hicher than that applled to Soil Type 1. 'l'hua, 

trca the above ata•eaenta, the 1eneral ooncluaion arises 

that. SoU Type 5 (Silt Loa ed Loam) ia a tar auperior 

producer ot hay inherently than either ot Soil Type 2 

(GraYelly Loa.) or Soil Type 3 (Very Fine Sand). MoreoYer, 

in the ca .. ot mixed grain, the 1Dherent. interiority ot 

Soil Type 2 became• evident again as yields are aigniticantly 

lower in apite ot the creatar aYerase amount ot fertiliser 

applied. On the baaie ot the above ~ateaents, it appears 

that, 1n certain caMa of hay and aixed p-ain, a Y&r1ab111ty 

ot aoll has produced a Yar1ab111ty ot crop return when th• 

8110unt ot fertiliser clid no~ ditter aip1f1eantl7• 

In the Unitora Section, the •ount ot tertiliser 

applied on the Silt Loaae ranaed troa 153 pounds per acre 

on Soil Type 3 (imperfectly drained) to 190 pounds per 

acre on Soil Type 1 (up to '-' slope). Table IX indicates 

the averages in pounds per acre tor each or the Silt 

Loam. a. 



'lAW& .u 
A Y&R.A.G.& AMOUIIT OF .i'&RT ILIZ.IiR 

.AP.PLI&D P&l AORit II THA 
UNIFUB.N. Sb.CTlUN 

Soil Type Pounde Her Acre 

i
l~ Silt Lo• (~f to .- elo~) 
2 Silt Lo• (~ - «' alope) 
3 Silt Loaa (illperteotly drained) 

190 
16S 
15) 

Aa 1ncl1ca'ted previoualy, ad.pitieant d.itterenoee 

111 

in y1elcla •001 the Silt. Lo•e exiated only in the caM ot 

hay •• Soil Type l obtained better yield a than Soil 'type 3. 

Oorreapoadiq alpitlcan' d.itterenoea wre not eY1dent 1ft 

tbe aaoUDt ot tertili .. r applied to hay tielda. Althouch 

no aip1tiean' yield clitterencea occurred 1D the exaaple 

o~ aixed aratn, the t hat 1ndioated ~t both Soil Typea 

1 aDd 2 reoeiftcl a aipiticantJ.7 CN&ter aaoun• o~ tertll1ser 

thaD did Soil Type ). ~enaore, the tact emers•• that 

the eoU typea were ~ed. in the .... order tor )'ielda 

and the amount. ot teniliMr applied. ( Coapare 'I' able a XVI , 

JVII and XI). In each ca .. Soil Type 1 had the hi&heat 

and Soil Type 3 the lowen ave~•c••· 

Becauae fertiliser d.ata was preMnted, by the 

tanaera. on a per tana baala and lneluc:led a variety ot 

crope, it ia d1ttioult to atate •peoltic oonoluaions 

other than 1eneral obMrvationa which ... to hold. true 

over the area as a whole. For .aMple, 1n ~· Unitona 
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Section, lower and hiper &Yeraae yield• on the SUt 

Loame are aaaoeiated with lower and hilher aounta ot 

fertiliser applied, and, 1n the Variable Section, although 

the aYeraae Dlllber o£ pouada apread per acre la higher oa 

Soil Type 2 (Gravelly Loaa), the yields ot hq, barley and 

mixed p-ain are hiper (the latter beiDa aipit1cantly 

higher) on Soil Type 1 (Silty and Sandy Loaaa). 

'.l'be 1raconclua1ve reAlta ot the aboYe Motion can 

be reaolYed only. \brOuah further re1earoh. At th1a tiae, 

it ia not apparent that a Yariety of .oil type haa led to 

eipit1can' Yariat1ona 1n the •oun' ot tert111"r utilised, 

which in turn would 1Dnuence the crop yield or procluot1rit7• 

,. / .,.;___ 
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BCO.NCMIC DATA ANALYSIS 

fl:a4Jt§.1zi1ftX l 0 d 'll»ll XrlAPBI 

This aection present• an analyeie ot the Cenaua 

data pertaining to the agricultural act1Yit7 and economic 

return ot each Super-Block. Whenever poaa1ble, the Cenaue 

data ia auppl•en:tea with aateriala obtained 1n the 

tield durina the I\IJIIIer of 1966. . All atat1etica, unleaa 

indicated. otherw1ae, are repnsentatiYe ot the rear 1961. 

The supplementary aaterial has been uaetul 1n providing 

further detail• ot production and 1n underatandinc the 

oharacter1et1ca ot the economic pat~er.na. 

Land Uae Characteriatica 

In the Variable Section the 9 Super-Blocks iaolude 

)0 taraa. Two ot theee Blocks (Block IV and. Block IX) are 

coapoaed ot part-tiae tu.era and 881'Ai-ret1red t&r~~era ancl 

will be diacusHd Hpar&tely. Direct c011parleona can be 

aade, howeYer, between the r•ainins aeven Bloc;ka. At 

the present t1• the aimpleat way ot illustrating the ranp 

ot characterietica tor each group ot tanae ia by means ot a 

table. The following diacuaaion ia baaed on the atat1at1cal 

data found in Table IXI.l 

1 
Appendix B preeenta aore specific data. 

11) 



The averaae siae ot tanaa Yaried fro• U6 acrea 

to 133 acres with the average tor the strip aa a whole 

beinc 121 acres. About ltO acres are devoted. to cropland, 

and woodland r•na•• trOll 6 acrea to OYer 31 acrea per 

unit. The dominant crops conaiet ot hay and aixec:l grain 

(nearly 25 acres each) with one tielcl, 6 to 4 acres, 

beina deYoted to com. This latter acreage ia eut.ticient 

to till a 12 toot by 40 toot ailo, a aise which is moat 

popular in the area. Pasture lands occupy about 11 acres 

of the average tull~tt.e tar,a.l 
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Althouah rotation aethode are not strictly adhered 

to , and farmers claill that they deo1cle on a year to year 

baa1a, the cOIIIBon practice 1a t.o grow graaa or hay £or 2 

years, then corn, oats and 80118 wheat tht~t third. year and 

finish with 2 years ot Jllixe<i grain. During thia cycle 

the cropland ia heavily aanured at least 3 tinaea. The 

Mennonite taraera ~· great pride in u.t111a1nc •• auch 

ot their land as poasible eYery year. Henoe very little 

workable eoil ia lett tallow and pasture lands are lc•pt 

dovn to a llin1DNa. An analysis ot the Super-Blocks with 

a high occurrence ot pasture land revealed that Super-Block 

VII, with nearly 43 acres o£ pasture per tara, •braced 2 

non-Mennonite faraa. Ae will be shown subsequently, this 

1Note, that these figures do not yary aubatantially 
£roa those presented tor the hypothetical farm in Table VII. 

'. ···' 
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TABLE XXI 

VARIABLE SECTION SELECTED CENSUS DATA 

BLOCK I BLOCK II BLOCK III BLOCK IV BLOCK V BLOCK VI . BLOCK VII BLOCK VIII BLOcK IX 
3 farms 3 farms 3 farms 3 farms 4 farms 3 farms · 3 jfarms 3 farms 5 farms 

BASIC FACTS 

(Acres) 
Farm size 133.6 120 124.6 60.7 115.5 119.7 120 117 38 
Cropland 90.3 96.3 89.7 23 70.7 68.7 48.3 82 25 
Pasture 29.3 7.7 11.7 7.7 12.7 6 42.7 11 8 
Woodland 11.7 6 13.3 18.7 21 . 7 31.3 16.7 8 4 

LIVESTOCK 

Cattle 49 36.3 37.7 8.3 33 .. 7 35 39 48 11 
Pigs 93 71 68 30.6 62 79.7 48 70 60 
Horses 5.3 4 4 3 . 8 5.7 1 1 
Hens 372.3 1,016.7 271.7 416.7 1,087 . 5 563.3 366 370 450 
Turkeys 

ECONOMIC FACTS 

Farm Value $19,800.00 $25,000.00 $23,000.00 $13,500.00 $22,500.00 $20,666.00 $17,333.00 $22,500.00 $17,000.00 
Machine Value 4,866.00 5v327 .. 00 5,138.00 2,101.67 3,867.50 4,583.00 3,235 . 00 5,100.00 3,500.00 

SllLES 

Value of crops $ ~ 16 . 67 $ 111.00 ~ 58.67 f f 26.70 ¢ ¢ 1,000.00 t 
Value of Cattle 2,847.00 8,403.00 6,757.00 39.00 4,880.00 4,851.00 3,163.33 5,000.00 1,320.00 

Pigs 3,738 . 60 5,273.00 5,654.00 1 , 139.00 4,019.00 4,007.00 1,459.30 4,201.00 3,010.00 
Hens 138.00 597.00 76.67 367.00 105.00 69.33 600.00 
Turkeys 
Dairy 2 , 026.00 1,475.00 1,671.00 418.67 1,945.00 1,395 . 30 1,411.00 2,000.00 820.00 
Eggs 672.67 3,247.00 928.00 192.00 3,065.00 1,270 . 00 608.00 720.00 1,200.00 
Maple Syrup 64.00 83.00 125.00 460.67 171 . 67 240.00 

Gross Income $9,586.94 $19,078.67 $15,198.34 $1,847.34 $14, 412.00 $12,723.64 $ • 1 907 • 00 $13,261.00 $6,950.00 
Gross Income per acre 72.07 158.98 122.56 30.78 125.32 106 . 02 57.55 113.34 182.89 

Hired Help - Year .67 .33 .25 .33 

Part-time help 
(No. of weeks) 9.3 34.7 20.7 33 13 4 1.3 20 
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factor intlv.encea econc.ic charaoterietioa •• well. 

During the course ot reMarchinc thie topic an 

ettort vas aade to determine the D\Dber of man-hours or 

man•daye expended per field or per field unit aa •oil type 

changed. 'the taraera involved claillecl they could not indicaw, 

other than in a very general Mn•, 1;he aount ot time or 

ettort devoted to certain field. a or the £ana •• a whole. 

The typical Mennonite, du.riDc the ptOwing M&.On, starts 

hie day at 5.,0 A.M. and works tor about 3 hours. He then 

eate bia breaktaat and, with hie f81ail7, atudiea the Bible 

until about 9.30 A.M.. A one hour break tor dinner oooura 

at 2.00 P.M. and aupper ia begun at about 7.00 P.M.. EYeniDC 

chorea aay last until about 4.45 P.M. and shortly after the 

tamily retires tor the night. The actual worldng tiae aay 

be 12 or more hours per day, except Sunday J but tJle break• 

dow into individual chorea or Jobs is more d1tt1cult to 

ascertain. Moreover, the taraer'a children and w::Lte are 

just as deYoted to the land and dedicated to work aa the 

tamer hillaelt. 

Becauae the Mennonite constitute a ti&btly-knit 

comauni:t;y a tamer may do as aucb work on h1a neighbour'• 

land aa on hie own. The lharin& ot equipaent auch •• torqe 

harveate-ra and tbreahiq uohinea is quite ocaa.on. Indeed. 

in one .. ction ot the study area no leas than 5 tarma are 

owned by members ot the t.mediate family. Becauee ot thia 
I 

tact, in thia CODUIU'ftity it ia ditticult to .. aaure a aan'a 



effort or the value ot hie equi~nt. 

Aocord1DC to the Cenaua data 11i 1• poaa1ble to 

state the aaount ot hired help per Super-Bloclc. '1'wo tanaa 

ot Super-Block II and one taftl ot Super-Bloclca III, V and 

VI retained the eervicea of one hired aan on a rear round 

baaia. Furthemore, the farm• ot all Super-Blocka except 

Block II hired additional help tor the perioda ot a few 

weeka to a tew •ontha of the year (Table XXI). Tbua none 

ot the tull•tinte tarma were operated without the hiring ot 

apecitio additional •n• AI 1ndicat,ed by Table XII the 

length ot time tor which the help waa hired varied troa 
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le •• than 2 weeka to oyer 34. week e. Further re .. arch 

reYealed that this phenoaenon could not be attributecl to 

either tara aiM or to the location ot a tara or to a certain 

ao11 type. However, a a will be elabora-ted later • hired 

help on a rear round. baaia exiated onl7 on thoae tame whoM 

sro•• inoo.e exceeded $12,700 per year. 

Eara ill ua • The aYerage Yalue ot tarma in each Super-Block 

1e representatiTe ot the urket value ot land ancl bU1ldin1• 

at the time of enuaeration. In each caM \hie value 1a 

baaed on the tanaer•a eatiraate ot what hia property ie worth. 

There is aome reason to euapect that the figures quoted are 

somewhat conaervative. Nevertheless, aa tbia ta.ctor would 

be consistent throughout the area, the atated Yaluea oan 

be ut111ncl tor cOJaparat1Ye purpo••· 
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For the 7 Super-Blocka representing tull•time 

tarma, the land and bu1ld1q values ranged trom a low ot 

$17,333 to a high ot $25,000. Five Super-BloOlca, repreMn• 

ting 16 tanaa, Yaried troaa about t2o,ooo to $23 ,ooo per 

tarm unit. Aa aubat.ant.iated by Table XII and a comparison 

ot F1aure 7 with Piaure 5, no aaaoc1at1on exieta between 

tam aise, farm value and ao11 type. The tarma ot Super­

Block V, averacina nearly U6 acre a in area, $22,500 in 

value and exiatJ.nc ••Soly on Soil TJpe 2 (Gravelly Loaa) 

<litter only very ali&btly from thoee ot Super--Block VIII 

which aYerage U7 acn~a in eise, t22,500 in value and exist 

mainly on Soil Type 1 (Silty and Sandy Loa.). Further.more 

the high value of tarras ot Super-Block II at $25,000 per 

tarm unit, are aaal1er in aise than those ot Super-Block 

I at about $20,000 per UDit. BUt both Blocks exist aa1Dl7 

on Soil Type 1. The conoluaion 1a reached that a Yariability 

ot agricultural soil has not. influenced the 81• or market 

value ot tamaa that are OJMr&'Hd on a tul1-tiae baaia in 

thia area. 

The Yalue ot tara equ1Jaent cloee not Y&rf aubatan• 

tially troa Block to Block and. aYeragea about $/t,SOO per 

tuw. unit. Although the Mennonites aake UM ot horae• aa 

aot1Ye powr tor carriages and vasona, Yery tew ot them 

plough With b.oree powr. 'rhus the aoat expena1Ye machinery 

1a the tractor (leas tho t2,000). Grain binders and 

! /) 
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~hreahing aachinee repreeent the other major equipaent 

expenaea. In no oa.. did the equ11*8Jlt Yalue exceed t5 ,4.00. 

A• in the uaaple ot tana value, aubatantial clitterencea 

were not 'toted from eoil type to aoU type, altbo\l&h not 

aurpriaizJ, the higheat valued tana alao contained the 

h1gheat valued equipaent (note Block II). 

Inc011e Character1atica 

Aa in the can ot the above action, the tollowiDI 

diecueaion ie baled on the data ot Table III. 

LiXI'tAC' ADd foul\EX - A uaetul and accepted technique 1a 

to tran..torm the nlllber ot livenoclc and poultry into aniaal 

unita.l an the tull-ttme tar.aa at the time ot enu.eration, 

the n1aber of theae unite varied tro. 54 to 7S (tor the 7 

Blocka). How.Yer, on 5 ot theae Block• the animal unite 

ranaed tr011 61 to 67. Therefore 11YeetocJc and poultry are 

quite evenly distributed thro\llhout thia atucly area. It ia 

ot intereet to indicate the average Dlaber ot the type ot 

11 veatock per Block. Block I and Block VIII contain 49 

and 4£t cattle per tara reapecrt1Yely While the rem.ainina 

tull•time farming Blocke contain betw.en )4 and 39 cattle 
0 

per tana unit. The cattle population ia comp,Ueci ot alaoat 

equal ratios ot calYea, steers and oowa and heitera. 

lm aniraal unit 1a the eq\liYalent ot 1 cow, 1 hor .. , 
5 bogs or 100 hens. 
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P111 varied in nliDber tr011 4ft to 93 per tara unit 

and conaiat mainly ot young pigs under 6 months. Hena 

exist in number from about 400 on the majority ot tarms to 
I. 

over 1,000 1n Block II and Block V and are C<llp-eed ot 

chick• under 2 months and hena and pullets kept tor layinc. 

The economic returna f'rCIIl these animal units are diacuaaecl 

aubaequently. 

'iA21• :CDo,.a - The grose income per farm tmit. repre .. nta 

the value ot all agricultural producta sold during the pan 

12 aontha. The constituent categories oomprieing groaa 

inc011e include the Mlling value ~ crops, 11Yeatoclc, 

poultry, dairy product• and. egg a. For each Super-Block 

the aroea incoae waa alao calculated on a per acre baaia. 

The average groaa income tor full•time taraa 

tluctuatea troa a low ot about t?,OOO per year on Block VII 

to a high ot tl9,000 per year on Block II (Table IXI). The 

inc011e ot Bloolc I waa nearly t9,600 and the remaining Blocka 

all portrayed. 1ncoaee betwen about $1.) ,ooo and $15 ,ooo. 
Thus special explana~iona are 1n order tor the 2 Blocka 

with under flO,OOO or groaa inooae and Block II With over 

$19,000 ot gross incosae • 

.An analya1a 1n<iica~ea that in all caaea about 70 

per cent ot the total income 1a der1Yed trca the aale ot 

cattle and plaa, With cattle aalea uaually bringing in ·abOut 

tl,OOO more than the revenue troa the aale of piga. ID no 
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instance did the value ot any one product exceed, or 

equal, 50 per cent ot the total incoae. The premise that 

the Variable Section .. braces a mixed agricultural eoonaay 

has now been thoroughly auba~antiated. 

The aale of dairy product a, aainly cream, and esga 

brine• 1n about t3,000 per tar.. unit with the dairy products 

ueually ahead ot the •u•• Notable exceptions occur on 

Blocks II and V. Here • where the poultey population is 

nearly double that of the other Blocks 1 the sale o£ egg a 

alone accounts tor over $3 ,ooo. In nearly all examples 

the dollar selling value ot eggs waa about three times that 

ot the nwaerical hen po91J].at1on. 

Only the tanas ot one Super-Block reported a1g­

nit1cant aalee ot tield crops. All the remaining tarma 

utilize tor their own purposes what they harvest from the 

fields. 

The per acre incorae varied tram a low ot about 

$56 on Block VII to a high ot $159 on Block II with 5 ot 

the 7 Super-Blocks exhibiting returns 1n excoaa of fl.OO 

per acre. By thia tilae it is obnoua that the tarma ot 

Block II are representative of the hipeat tara value, 

highest groaa income and higheat per acre return. It ia 

d1rticult to ascertain whether a caabination ot tactora, 

such aa ~he selling ott of livestock t.aediately prior to 

the time ot the Cenaua, has 1ntlated the groaa income to 
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a point higher than it would normally be, co.parecl to 

the other tarma, at a later dafe. The hi&b nuaber ot 

hena, over 1,000, on theae tarma has also increased the 

grooa procluct1Y1ty. Other than the above, the tanaa ot 

Block II do not differ subatantially trca those of the 

other Blocks. The difference in productivity can not be 

attributed to any variation ot aoil type as the t~a ot 

Block I, imuaediately north, are repreHntat1Ye ot a lower 

income group yet are situated on the aama soil type. 

Throughout thie diacuseion tbe .tact hae ... rged 

that the fa~• ot Block VII have the lowest returns and 

values. These tanaa exiat on a Jlixt,ure ot Gravelly Lou, 

Very Fine Sand ancl GraYel. lo doub-t more ettort ia required 

to bring forth a good return on theM aoile. '· However • two 

ot the farmers 1nvo1Yed are non-Mennonite ~nd "taye permitted 

extensive gravel-pit operations on their land. Consequently, 

lees than so acres, out ot an average of 120 per tara, are 

in cropland. A• a direct compariaon, the taraa ot Block V, 

adjacent to Block VII, exiat on the .... aoil t.ypee, have 

slightly leas areal extent and their groaa income, at 

tl4,412 per year, is double that ot their neighbours•. 

Furthermore, two of the farms in Block V do not have 

electricity. Hence the conclusion that even inherently 

poorer soil types can cive r1•• to fairly high groae 

incomea when managed in the proJ>4lr manner tor agricultural 

purposes. 



For the Variable Section aa a whole • taking into 

account all tarma • the average gross income ia $11,106 
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per tarm unit or $107.?2 per acre. The average ta~ contains 

106 acres and is valued at $20,144. The equipaent ia valued 

at an average ot $4,190 per farm unit and one out ot every 

three tarms does not have hydro-electric power. Figure 1; 

indicates the gross productivity, tbe per acre productivity, 

the crop value per acre and the naber ot anillal. llllite per 

farm on a Super-Block baaia. 

The Uniform Soil Section 

In the Uniform Soil Section, 7 Super--Blocks were 

utilized tor the purpoaea o£ incoae analysis (Table XXII}. 

Since specialisation was prevalent on 3 ot the Blocks, the 

discussion here will be baaed on the analyeia or specific 

Super-Blocks or groups of Super-Blocks. 

Super-Block I caaprisee 3 dairy ta~e which have 

an average area ot 203 acres. Nearly 1)0 acres ot each tara 

are devoted to cropland, 47 acres to pasture and 22 acre• to 

woodland. The average value or each tar.m exceeds $54 1000 

with the equipment valued at over $19,000. 

Nearly 90 cattle are .tabled per tana. Uaually 34 

Holsteins are milked daily and produce about 1100 pounds ot 

milk. other than 700 chicken• and one horae 1 no other 

11ve~tock exists on these tar.ms. 

The gross yearly income is over $20,000 ot which 
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TABLE XXII 

UNIFORM SECTION SELECTED CENSUS DATA 

BLOCK I BLOCK II BLOCK III BLOCK IV BLOCK V BLOCK VI BLOCK VII 
3 farms 3 farms 3 farms 4 farms 3 'farms 3 farms 3 farms 

BASIC FACTS 

(Acres) 
Farm Size 203 119 111 90 122 80 147 
Cropland 129 89 78 63 73 62 61 
Pasture 47 11 21 14 17 7 20 
Woodland 22 6 7 14 21 6 57 

LIVESTOCK 

Cattle 89 34 50 54 35 33 38 
Pigs 59 55 63 96 100 49 
Horses .7 5 5 3 3 1.3 4.3 
Hens 700 660 470 1,223 473 338.3 551.3 
Turkeys 4,000 

ECOMONIC FACTS 

Farm Value $54,300.00 $26,000.00 $31,338.00 $26,000.00 $32,333.00 $28,333.00 $45,000.00 
Machine Value 19,246.00 3,331.00 3,000.00 3,899.00 4,878.00 5,793.00 3,259.00 

SALES 

Valu~ of Crops $ 508.00 $ 17.00 $ 265.00 $ 208.00 $ 153.op $ 78.00 $ 6.00 
Value of cattle 2,973.00 6,080.00 5,446.00 4,669.00 1,700.0b 5,407.00 8,466.00 

Pigs 4,005.00 3,932.00 4,423.00 4,073.05 8,438.00 2,541.00 
Hens 408.00 78.00 154.00 1,298.00 33.0 120.00 284.00 
Turkeys 17,6oo.oe 
Dairy 16,563.00 1,654.00 1,037.00 4,621.00 1,507.00 2,033.00 1,237.00 
Eggs 

' 
1,361.00 909.00 2,466.00 39l.op 1,022.00 794.00 

Maple Syrup 
I 

331.00 

Gross Income $20,452.00 $13,795.00 $11,743.00 $17,752.00 $25,452.0 $17,174.00 $14,668.00 
Gross Income per acre 101.00 115.92 105.79 197.24 208.62 214.67 99.78 

Hired Help - Year 1 1 1 1 1 1 

Part time Help 41 17 36 13 17 17 
(No. of weeks) 
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aailk aalea account tor tl-6,500. The eale ot oa,tle briA&• 

in 1••• thaD t3 ,ooo and ot bene leaa than ~500. No reYenue 

is derived troa the aale ot •a•• The per acre incaaae o~ 

eacb d.airy ~ara 1a n•arly tl,Ol. 

'two ot the dairy tarma are operate<i by non-MeDnoni tea 

'and. all taraa contain the laten llil1cirac equipaent and 

cooling tacilltiee. Two addlt1oaal hired aen work on the .. 

tanaa tor at least 41 ••k• ot the Jear. 

Super-Blocks II, III, IV and VI •brace ~arm un1ta 

operating under a taixed.•a&rioulture econoay, Fanaa are 

rather 111&11, averactng exactly 100 acre a per holdillg, ot 

Which n acres are in cropland., 12 aoree in pasture and S 

acree in woodland. All ot 1iheae tanaa are Mezmonite-owaed 

ud the rotat,ioa aethode and work habita an aiJrailar to 

thoae deaaribed before. 

The averac• Yalue ot each tar~~ varied trca a low ot 

t26,000 to a hilh ot $)1,)36 and about t4,000 waa inveated 

in equipaent •• No correlation 1a eYident between tara s1se, 

tU'JI value and equipaeDt value. Mote, trc. 'fable XXII, 

~hat the tame ot Block III have an averace area ot lll 

acres which ia slightly higher than the averqe tor the 4 

Bloake. The value of these tarma at $31,338, ie the higheat 

ot the 4 Bloaka, yet their equipaent at $),000 repreaenta 

the loweat value ot any Bloek in the Unitona Section. 

Fu.rthe:rmore, the 111811 tanaa ot Block VI, averaging 60 

acre• in area, an Yalued at t2S,))3 8D.d cODtain over 



$~ , 700 worth ot equipaent. 

The n\Dber ot animal UDita on thia group ot Blooka 

ranged trom 59 on Block VI to 6) on Block IV. '!'he hi per 

reading ot the latter Block 1a cauaed by the presence of 
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10 aore cattle than t.he average ot 44 per tara, and nearly 

double the hen populatioft which averac•• over 670 per tara. 

On Super-Blocka II, III and IV the nuaber ot p1ga was similar, 

varying trc~~ 55 to 63 per tans. 'lhe ••ller tarma ot Block 

VI t.eruled to •phaeise hoa-raiaiD& aa the &Yen&• pi£ 

population waa 100 per tara unit. 

Blocka IV and VI each portrayed aroaa 1Dooaea ot over 

$17,000 per year, whUe the inocaea ot Blocka II and III were 

$1),795 and ~,?A-3 reape ... ively. Aa wae the caae of llixecl 

tarraa in the Variable Section, 70 to 75 per cen' ot the 

total inc011e 1a derived troa the sale ot cattle and pigs. 

'l'he Ale ot dairy products and eggs usually tollow 1n that 

order. No aingle product accounted tor over 50 per cent or 

more of the p-oe a HYenu.e • However 1 the two higher ill COlle 

Blocke, which aYerqed only 65 acre• per tara unit, sold 

ott an averaa• ot 130 pisa cca.pand to a ncmaal 60 or 70 

tor the other Blocka. Indeed, pig .ales alone acooun:teci 

tor about t8 ,400, or ju.-t abort ot SO per cent of the total 

incc:ae, on Block VI. The eale ot dairy product•, especially 

aillc, waa al•o higher. Thua the two lz-oupa of Maller 

aised tana•, althouch operatiq under a Jaixecl-agricultural 

econ01a7 t,end to lean more to the raising ot hoaa and aelllnl 

/ .~' ,' 
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of milk than do the other groups ot terms. 

The per aore ina<De varied trca $106 on Super-Block 

III to $215 on Super-Block VI. The high values ot the 

latter Super-Block can be attributed. to the coab1nat1on ot 

high p-oaa 1nc01lea and ..all acreaaea ot the tarma involved. 

The remaining 2 groupe of taraa, enccapaaeecl b7 

Block V and Block VII, diaplayed inOOM charaoter1at1ca 

which were d.OIIinatecl by tbe Ale ot one product. But t.he 

ranee ot agricultural products associated With the mixed~ 

tarrainc Blocks waa also evident. The tarma of Super-Block 

V average 122 acres in area ot which 73 aorea are in cropland, 

17 acres in pasture and 21 acres in wooclland. The value ot 

each tana ia $32,))) and \he equipaent 1a worth nearly 

t5,000. 
The nuaaber ot anillal uni'te waa 102 and represented 

the bighea~ nuaber ot any Super-Block in the study area. 

Thia pheDcaenon can be attributed directly to the presence 

of a turkey tara whioh added an aver&~• ot 1.,. 1000 turkeys to 

each tara unit. The cattle, pi& and hen population did 

not ditfer substantially tro. those Blocks containina 

mixed-agrioultural ta~a. 

The total cro•• income exceeded $25,400 and was 

the hi&hellt recorded tor the Uniform Seo'bion. The income 

troaa the eale of turkey a, at $17 ,.600, aocotmted tor over 

70 per cent ot the total groaa 1ncorae. The sale ot p1ga, 

!{ : .... 

,' ~ . 
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cattle ana dairy products represented the remainin& aourcea 

ot income. It must be noted, that field reMaroh has 

indicated the presence ot only one turkey barn which ia 

capable or a turnover of aa.e 24,000 turkey• per year. 

In ettect, the actual inc011e trom turkeys is auch higher 

and the income charaoteristica aa a whole have been distorted 

somewhat by this Apecialty operation. This has in turn 

infiuenced the per acre productivity of taOS which ia higher 

than nonnal tor the 2 mixed•tana1ng units involved and 

lower than it should be tor the urdt containing the turkey 

barn. 

The rema.inilll croup ot farms, in Super-Block VII, 

exhibited an averqe area ot 147 acrea. Cropland aaouatec:l 

to only 61 acr•e, pasture to 20 acres and woodland was a 

high 57 acres. The a-verage tana value reached $4.5 ,ooo out 

the equipaent was worth leas than $3 ,300. A aubeequent 

check revealed that one of the tame contained 230 acre• ot 

which 150 acres were in woodland. BecauH ot this tact the 

average values do not approxt.ate cloeely what exists on 

each ta.na unit. De1pite this atat ... nt the nlaber of animal 

unite (59) does not ditfer substantially troa t,he mixed­

taming Blocks. 

The average gross 1nc<ae tor Super-Block VII 

approached $15 ,ooo per year. Nearlr 60 per cent or ts,466 
ot tb1a income waa derived. troa the eale ot cattle, with 

proceeds from the aale ot p1ga, dairy products and ega 

l-
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following 1n the uaual order. Funher reeearoh renaled 

that. the owner ot ~· laraeat tum wae cont•plating 

retireaent and had liquidated moat ot hia livestock during 

the Ceneua year, which led to t,he high Yalue ot cattle Nlea., 

At the pnaent, a large teed and poultry enterpriae 1a rent-

1111 hie cropland tor the purpoaea ot com p-0\ld.q. The 

extenaive woodland, howeftr, atill produces a fairly aub­

at,an'tial revenue each year troa the ule ot aaple producta 

(Table XIII). 'l.'he per acre izleoae tor this rather ecaplloated 

Block waa $100. 

Figure 16 indicates the areal diatribu-.1on ot the 

1aca.e and productivity oharaoteriatioa diaou .. ed above. 

In the Variable Soil Sect,ion, 7 ot the 9 Super-Bloclca 

studied embraoecl mixed tanaa. The reaa1ning 2 Blocks 

contained. aall part-tille taraa which colleot1Yely •ot,nted 

to onl7 about .300 acne. Incorae varied troa a low or about; 

$7,000 to a high ot onr tl9,000 wl'h the aYeraae tor the 

area aa a whole be1q tu,106 per tara. The aal.e ot cattle 

and piss accounts tor abou't 70 per oent ot the 'otal 1ncoaae. 

No relationship ia eri.dent between 1ncoae, tara aise 

and. aoU type, although the lower incoae tarma ot Block VII 

and 'the part-tille farm• ot Block IV were aituated. on SoU 

Type 2 (GranUy Loam) and contained. extene1Ye graYel pita. 

Suoh extract1Ye operations are the choice o£ individual 
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farmers and, where gravel pits are not prevalent, incomes 

may be substantially higher on the same soil type (eg. 

Super-Block V has an income or over $1~,000 per £arm). 
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The income and productivity patterns 1n the Unifor.m 

Soil Section are slightly more ·complex. It has three large 

dairy rarma, a turkey farm and hog raising operations. 

The tormer two specialty Blocks each produce an averaae 

gross income or over f20,000 per farm. The income ror mixed• 

farming Super-Blocks varies rrom nearly ~2 ,000 to over 

$17,000 per farm. As in the Variable Section. no correlation 

exists between tarm aise and income. 

Table XXIII presents selected average values per 

ta~ unit tor both study areas, All values are higher on 

the Unitora Soil Section. Far.m aises are greater by 19 

acrea as the respective acreages are 10; and 12~ acres. 

Neverthelesa, in each aection, the cropland accounts for 

about 62 per cent or the farm area. There are 21 more 

animal units per tarm., equiptlent ie worth $2,000 more, 

and the average or a Uniform Section farm, at nearly $35,000 

1a $14,600 higher than its Variable Section counterpart. 

Gross income, at $11,106 per farm in the Variable 

Section and $17,290 per farm in the Uniform Section, differs 

by 35 per cent. The corresponding per acre income ia $107 

and #149 and varies by 26 per cent. 

Although the average income tor all farms is higher 



TABLE XXIII 

SELECTED AVIRAGE VALUES PER FARM8 

Farra S1se 
Cropland 
Paature 
Wooctland 
Animal Ulli ta 
ram Value 
Bqui.-eat Value 
Groaa Inoaaae 
Per Acre Ina.-. 

Variable Senion 

105 aorea 
66 aorea 
15· acrea 
15 aorea 
56 

P.l44.00 
4.,190.00 

,106.00 
107.72 

Unito:na Sect.ion 

124 acrea 
78 aorea 
20 aena 
19 aorea 
71 

~i:~:gg 7,290.00 
1.49.00 

AIJ.'he Yalue• repre .. n~ aYerac•• tor all tarma in 
eaah -'ud7 area. 

ln the Unltom Section, the diacrepanOJ beo-.a lea a when 

only those Super-Blocka ot both atwly areaa that contain 

aiud•t&rllin& are capare<l. For exaple, in the Unitona 

Section the inccxae range ia betwen tll, 700 and tl-7, 700 

per year tor the noa-apecial\y tartaa, wbereaa in the 

Variable Sect.ion sroaa incoae Yariea trca t9 ,600 to 

tJ-9,000 tor tull•tiae tara \1111\a. In thia W&ft eYen 

t.hoUgh illo<~~e exhibita 1••• ot a ranae 1n the Uniton 

Sectrion, the hi&heat. incorae for a aiucl tara ia tound. on 

the Variable Section. Furtheraore, the aYerage incoae 
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ot tull•time Super-Blooka, beill& about t:U.,OOO in the 

Variable Section and tls,ooo in the Un1tora Section, dlttera 

only by tl,OOO. 
One au.-t alao recopise the tact tha't the lowest 

•••rae• income on the Unitora Section ia about U2,000, 



while, on the Variable Section, the presence ot part. 

time tanaa has lowered cro•• incomes, on cenain tarma, 
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to leas than $2,000 per year. Thua. in Hveral lnatancea, 

the poorer gravelly aoil waa eonduoin to the intrusion of 

taraers who aupplMent 'their incoae by auoh •an• aa the 

exploitation ot gr&Yel depoaitte. OonYereely, the unitonaity 

ot aoil &&Ye rise to larcer holdiD.&a which specialise in 

cer\ain agricultural produc\·a. Thia trend ie contin\d.Dc 

at the preHnt aa there is evidence \hat a011e ot the ..aller 

mixecl•tarminc units are ccaiq UDder pressure to eell their 

land to specialty teed and poultry eatabliahllenta. 

A tinal, rather iaportant tillding auat be et.ated.. 

When u-t111sinc Census aaterial repn .. ntin& the averaae 

value tor 3 or more taraa, creat oare ahould be 'a.lcen to 

group, ineotar aa poeeible, aladlar tara units. Thia tact 

impliea a rather intima~• kaowledle ot the study area 

beforehand ao that any unuaually hilh or low tigurea which 

... rge oan be explained by and. atvibu\ecl 'to taotora which 

are mown to .xiet on a tana or group ot tams. The u­
diacr1minate aroupinc ot 3 or more acljacent tarm.s may 

rev•al the groaa inca.. and productivity oharacteriatica 

ot ~ht area as a whole, but i't aay also obscure iaaportant 

llicro-Yariatione which would emerge 1t similar faraa were 

aeseabled tor study purpo .. a. 
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SUMMARY AND CONCLUSIONS 

The two study area• wre choMn on the premise 

that their ch1e£ difference vaa one ot aoila and associated 

minor variations ot relief. ID thia part ot Woolwich 

Township, where oYer lJ5 per cent ot all taraera are ot the 

Mennonite faith, the cultural and agrarian characteriatica 

are similar. Moreover, physical characteriat1ca auch aa 

macro-climate are also similar. It tollows then, that an7 

ditterencea 1n land use and productirtty may be attributed 

to Yar1at1on ot soil type. 

Each a~udy area waa divided into ten acre square 

grid a. A random 88Dlple point was choHn w1 thin each grid 

and the soil type, land u.. type, yield • tiling and amount 

ot fertilizer applied were noted tor each point. A di1ital 

computer waa utilised to calculate the e8timate of the 

extent ot each areal d1atribu1iion and to correlate certain 

soil type , land use type and proctucti vi ty phenOJaena. 

Both study areas were divided into Super-Blooka 

containing ) or more aimilar tara unite. Grosa income and 

pr9duct1Yity characteriatica were obtained tra. Census 

return a tor each Super--Bloat. On this baeia, the average 
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income ot the tarma ot each aection could be oorapared. 

The following constitutes a point by point a1maai'J' 

ot the major tindinge in the att•pt to eatabl18h land uae­

edaphio relationships. 

a) 'l'he percentage area eat.iaatea derived .troa the 

Nllpl1Dg t.eohnique d1tterecl by no aore than 

0.57 per oeat. tro. •nalitJ"• It waa conclwled 

tha\ tor purp~sea of tbie tDYeatil&tion a 

stratified randoai ... ple point tor eYery 10 

acrea could provide auttic1ent accuracy in 

eatiaa~ing the areal diatributiona ot t.he various 

phen<*ena atud1ecl. 

b) In the Variable Soil Section D" d.ngl.e aoU 

type •braced aore than 37 per cent ot the total 

area (3 ,640 aarea) • while in the Uniform Soil 

Section the SUt Lou depoaite ooYered over 

7~ per cent o.t the area (2,)80 aorea). 

c) The Variable Seat1cm had less t.he 20 per cen~ 

ot ita area tiled whereaa the Unitora Section 

had tUea 1netall.ed over aore than 45 per cent 

ot ita area. Furthermore, the iJapertectlr 

drainecl member ot the Silt Louaa (in the Unitora 

Section) had over 6' per cen~ ot ita area tiled. 

d) A COilparieon ot the land UH type distribution 

in the two study area a reYe aled that cropland 

constituted over 56 per cent ot the Variable 
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Section and 64 per oent ot the Uaitor.a Section. 

A greater proportion ot rd.xed. grain, permanen-t 

pasture and idle graaaland and. a leaaer extent 

ot corn are associated with the aore Yariable 

aoila. In the Variable Section th• dominant 

crops wre rd.xed. gain, oov•rinl 21 per cent 

ot the ana, ad hay 1 enend.ing over 20 per 

oent ot the area. In the Ua1tozw SectiOD the 

lea<U.ng crop waa hay, •braclna 20 per cent ot 

the area, with mixed &raiD (16.5 per cent) and 

oorn (16.1 per cot) ccapriain.g the reaa1n1ng 

doainant crop t7pea. Both atud.y areae portrayed 

leeser • though aillilar cliatributions ot oats • 

barley and wheat. 

•) Baaed on land uae occurrence and d.iatribution 

a det'inition ot a mixed qricultural area was 

formulated. In the nudy area any qricultural 

aoil or caab1nation ot agrioul~ural soil typea 

that constitutes 1) per cent. ot the total area, 

contains 90 per cent ot all aaricultural land 

u•• type• ancl 85 per oent ot all land u.. typea 

found Within the atudy area. There waa one 

aoil type in the Ua1tora Section that d.id not 

•••t theM conditione and was tound to han 

a type ot farming other than mixed a&riculture. 



t) A ra-tio ot occurrence waa deri.Hd to indicate 

the decree to wbioh a lancl uae type occup:le. 

any soil type caapared to the occurrence ot 
I 
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that land u• type :ln the etudy area •• a whole. 

Any ratio exceeding 2.00 waa regarded. as 1n­

ci1oative ot a strong relationahip between a 

land UH type and a soU _,.pe. In the Variable 

Section iclle araealand ia a characteristic o~ 

sou Type 2 (GraYelly Lou) 1 WOOdland is 

characteriatic ot Soil Type 4 (Muok) and 

permanent pa.ture and woodland an oharacteriatic 

ot Soil Type 6 (AlluYiua). All the remainin& 

valid cropland typee appear with a aird.lar 

percen'tage frequency on all Talid qricultural 

aoila. 

In the Uni~ora Section no agricultural 

land uee type waa charaeterietic ot any ot the 

Silt Loama. Furthermore • whereae in the Variable 

Section 90 per cent of all agricultural land 

uee 1;ypea wre Yalid (1e. ob~ing a auft1c1ent 

areal exten\ to occur on all qricultural aoU 

types), in the UDitom Sec\ion only 60 per cent 

were valid. In thia -.y a UDitormity ot soil 

haa influenced aore apeoialisation in certain 

crops • mainly com • whioh d.etraote aredly 

tram the illportance ot other crops. 
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g) S1snif'1cant variations ill yield ot the Yarioua 

crops trc:a one eoil type 'to another were 

deteJ'IIlined by aeana of the t teat. In the 

Variable Section eigniticant dit!erencea were 

noted in the caae ot hay and mix•d grain aa 

~he GraYelly Loama produced. leaaer yielde. In 

the Unitor.a Section only one example ot a 

a1gn1£1cant d1tterence 1n yield waa evident. 

The iaperteotlr drained aeaber of the Silt 

Loaaa produced sip1t1cantly lower yields ot 

hay. With thie exeepticm there waa a seneral 

unUorualty ot yield. However, in all oaaea 

the loweat yield vaa alwayl recorded tor the 

iraperteatly drain~ Silt Loa. All oropa 

displayed higher yields 1n the UDitor.a Section 

than in the Variable Section with oata, barley 

and mixed grain haYing .ubetantially higher 

yields. 

h) The t t•-' for aipiticant ditterenoea in the 

UlOunt ot fertiliser applied indicated. that 

there waa no a1cnif1cant correlation between 

yield and fertiliser applied.. Generally, aore 

pounda per acre were applied in the Uniform 

Section than in the Variable Section with \he 

ab•olute range Y&rying trom a hilh of 190 

pounds per acre on the former Mction to a 

/ - [; 



low ot 132 poUD.da per acre on ~· la~ter. 

'l'he lnooaclua1Ye nteul\a ot th1a ponton ot 

the nWly can be reaolYed oalJ throuah turther 

reaearoh. I' •• not apparent that a Yariety 

ot aoil \ype had led t.o lipitioant Yaria,J.oaa 

1a the .. ount, ot ter\111ser utilised. 
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1) A nud.y ot aro•• inc-. ad. prod.uct:l:vity 

aharaoterinioa revealed that. 1 ot the 9 

Super-Bloeka in t.be Variable Soil SeniOD 

•'braoecl llixe<l•agrieultv.ral. tamaa who .. 1aooae 

Yariecl t..- a low ot about t7 ;000 t,o a hip ot 

Oftr t19,000 ,.- rear. Ro aeneral relationablp 

waa eY1d.ent "'wen uo-. • tara liM ancl aoU 

t,-pe al.thouah t,he lower inooae tar~~a aad pan. 

tiM tu.a were aituated oa the Granlly Loa 

aoila. In the Ullltcma Soil Section apec1alty 

operat1oaa haYe beo011e eat.abllehe<l with ) ot 

the Super-Blooka auppo:rtiDa dairy tanaa, or 

turkey tuwa and hoa•ra:l.aiq taraa. Groaa 

lneoaea ot two ot the apeoialty Blocka exoeed.ec:l 

t20,000 per year. Mixed•tuaias St~per-Bloolca 

1D the UnitON S.o\1011 d1aplayed 11'088 iaOGHI 

nzaaiq trc. $12,000 ))41r 1e8r 'tO OYer tl7 ,000 

per ,...ar, per tara. 

Althouch the •••raa• per taN lnc-. 
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:£or the Unifo:nn Section was about 35 per cent 

higher than for the Variable Section, a com­

parison of full-time mixed-fanning units in­

dicated that income and productivity characteris­

tics were similar with gross income being 

about $1,000 higher per farm on the Uniform 

Section. The highest farm values ($54,300 per 

fann} and the greatest capital investment in 

equipment ($19,246) occurred on the dairy 

farms. Nevertheless, these farms recorded 

one of the lowest per acre returns (at $101) of 

any farms. The highest per acre returns were 

noted for the turkey-farm Block ($208} and 

for the Block emphasizing hog-raising ($214). 

Yet the farm value and capital investment in 

equipment was below the average for the Uniform 

Section bn both of these Blocks. 

The purpose of· this investigation was to study 

and evaluate the significance of soil type on agricultural 

land use and productivity in two selected areas of Woolwich 

Township. The study was based on the premise that such 

variables as macro-climate, market accessibility and 

cultural characteristics were similar. The main difference 

between the study areas was the fact that the northern 

.· -1/ 
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atrlp oont.ainecl a YVi•"J ot api.cul:tural aoll types whlle 

the aou'thern atrip waa conred uinlr blf Silt Loaae. 

Bnh a\u<ly areaa cont.ainecl 6 oroplucl type a • naulr, 
hay, oat; a • barley, lliXed arain 1 wbea\ aa4 oom. 'l'he only 

appreciable ditterence 1n the percentaae cliatr1but1oa o~ 

,h ... lancl uae typea w.a 1n the ca .. ot ailqe com. wbieh 

covered 16 per cent ot t.he thlitom Seo,ion ancl only 6 

per oent ot the Variable S.nioa. A tml.torai•J ot ao11 

haa led to hiper yielcla ot 'h• nrioua cropa With 'h• 

arailla achieYiq aubftant.iall7 hi&Aer Jielda. Ill the 'wo 
aen1ona, t tenia& ot \he ri•lda prod.ueecl by i.ncl1Y1dwal 

aoil ,,..,..baa nft&led ~at 'the Graftllr Lo•• are ia­

herer&•lr Uteri or procluoera ot a1xed &rain ·and hay 1n t.he 

Variable s..-iODt While the imper.teatlJ clrainecl SU• Lo•a 

11Ye riM 'o lower fielcla or hay ia \he va1tora SeotiOD• 

Therefore t.he uin tao\ora atteo'inl ytelda wen \he ooarM 

nature ot the Gra.Yelly Loaa and the la~rtec\ drainap 

or the Silt Lo .. a. 

ot 'h• non-cropland land. •• 'ypea, idle ll"••alaad 

and peraanen' paature cover over 9 per oen\ of the Varialtle 

Senion ancl about 3·3 per een' ot \he Uaitora Section. 

'l'b•retore oae can eonelWle tha' a variabilitr ot aoil type 

haa bMn ooncluo1 n to aore laad beiDI UktlB '*' ot a&r:l• 

oul.\ural prod.u.ot.iOD. hnheraon, Land. u .. 1'Jpe 14, rural 

aoa•tant ancl urban, •• n~ enclea• 1a tJle UDitora Sen1oa, 
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but eonat1tuted over 1 per oent ot the Variable Section. 

A unitomity ot aoil type haa lecl to apee1alisa,1on. 

Lara• clairy taraa and poultry tara• have beooae eataDliehed~ 

Th•• un1 ta are ot hicb Yalue aad produce hi&b averaa• 
p-oaa 1ncc:aea. Capital iaveetaent in equipaen'& ia aleo 

auba'tant.ially hiper than on a aixed•tuainc carmi) Yet 

t.he tan exiata tha\ atx.d.•t8.1'11in& llllita on both atudy 

area a wre ot aiailar 11.. and vta. u.e, contained. a eiallar 

nu.ber ot animal unite and the .... land uH 'J'pe cliatri­

bution and clittered 1D averac• croaa inooae b7 only $1,000 

per year. InclM41 procluR1Y1\y and inecae oharanerie\1oa1 

ot the atx.d.•tantna UD1t.a1 bon little olo .. relatioaabip 

'to •oil ~ype. The ODe no'taltle exception waa in the caM 

ot \be GraYeU7 J,oaaa ill the Variable Seot,ion. Here all 

ccaparatiftl7 low inc~ lama wre looa'Mcl on t.bia aoU 

t.ype• Moat ot tu• t~mae wre 1 howeYer• opera~ecl oa a 

The impo~a• 

ot t.he coneen.tra'tion ot oonMrYaUYe ancl ccapetentt Memloa.1te 

t&l'llera can not be overeaphaaih<l. fltOOt ot thia ~te-

.. nt lies 1n the taot that eYeD the 1Dheren\lf poorer 

ao1la auch •• the Gravelly Loam. a, oan procluoe a fairly 

high grosa income, over t:U..ooo per year ora Block V t when 

prop•:t·ly JUDapd. Thua, rela\1Yel7 •all taraa wi\h low 

capital inveata~enta beoae ri.able unita wule:r 'hi• apeoial 

circuaatanoe Where the huaaD. factor baa eraHcl aoae ot the 
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uaual. etteet.a ot phraical Yarlauoa. Thia huaan factor 

baa been reapoatd.Dle tor a unltond.ty 1a tartdns praotioea 

which 1• t,be ke7DO" to the rota,ioa ae~oela, •oua• ot 

tert.1l1••r applied, ~· nuaber ot liYeatook k:ept 1 a1se 

ot tara ucl eap1\a.11 .. ,S.ora.. 

A8 Jl1cht be auapeOW, \he ao.- 11p1fiMD' 

Yaria\ion nlatea t.o Whe'thea- or not, a tua 11 opera\ed. 

on a part;-1i111e or tull•tille baaia. There •• no ertd.enoe 

ot pan-\ta. tUIIina on t,ae UA1tora s.o,ioa, but. pan. 

ti~~e tuwiq 414 ... rc• on the OraYellJ Loaa• ia ~· Vanal»le 

Sea-tioa. Coa•quen,lr, &Teras• taocaee tor •• la•~•r 
Mct.ion •• a Whole were lower. 

The reault ot th1a 1aY4UI~iaa•1on, •• tar •• 1nocae 

11 eoneemecl, ou aot be pu.\ 1a 1\a proper oonMD beoa\&M 

of tbe lack ot cla\a rela\1q inocae to 80U ,,,.. 1ft other 

pane ot Sout,bem OAUrio. The &&aMra Ollurlo nu.clJ 1a 

oae ot few t-hat deal• w.l.•h the nala,ioaehip ot tar~~ illocxae 

'o ao11 quali \iea.l 'th1a repon na\ea 'hat a Claa• A 

tull•tiae tara (1•· a ta!'il ooo\liTUc OD ap-10\Jlt.ural •oU 

't,-pea ot alailar capab111t.iea ot t.bo• fOUDcl 1n "hi• nuctr 
area) ooautned. a \ot;al ot )08 aoree ot vhloh 196 aorea 

wre tillable ancl produoecl u ••erac• sro•• 1Dooae ot 

tlO,OOO per ,..ar. MoreOYer, only 2 ou' ot ) auoh taraa 

i ( 



had groaa incomes ot $6,000 or more.l Henoe the diligent 

managaent, by Woolwich Town8h1p .tarmera, ot relaUnly 

Mall lliXed tanaa on average quality aoile baa reaulted 

in income • that are aubatantially hi&her, on the •••race, 

~han those produced by o~ttr tarura on alaUar quall t,y 

aoUa in o'ther parts ot southern Ontario. 

Wi'h reapect to the two atucty areaa, the aeneral 

conclusion 1• reached that the Unitora Soil SecUon, with 

ita heavier textured aoUa and flatter terraill, is more 

productive, in teraa ot .craia yielda, con"taina fewer 

acre a proportionately • ot perunen~ paature and. idle 

IJ'&aalaacl and exbibite a hiaher aYerqe 11'018 inOOII84 

Th• reaaona tor the bilber productivity are ·~douot•dly 

related to the heaVier 'texture ot the aoil• aenerally and 

the tlatter relief'. It ia al80 o£ lmporU.noe to note 

that. in theM unique areaa l.&Dd. apecula\ion 1a, •• yet, 
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uot ertdent althouah the lQ-~e urban ooaplex ot Kitohener • 

Waterloo ia a aen. 5 ainute clr1Ye troa the southern ex• 

trait1••• It 1• biahly probable ~at t.he 1ntena1ve 

qricul~ural land UM pattem will d.ia1niah 1D the tutur. 

aa preaaurea toroe tbe Mennonites to moYe northwestward 

into wellington Coun\J• 

Sev•ral oonoluaione haYe .. •rs•« with retereao• to 

the aethOdolog taployed in thia investigation. The 

1 Ib1cl1 P• ,. 
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aoa't ••1ata~OJ7 approaoh t.o the o'bt.alniaa ot 1Dtol'lll.\1on 

ti'GII individual tuaera wa \o reque..t eaoh farmer to 

indicate on an air photo (aoale 1t. iachea per .Ue) ~· 

11111"• ot hia boldin&• Suoh a pran1oe 1n1Ua-t•cl freer 

diaouaaiOD abou\ land u•, y1eld.a and o'ther charaoteriatioa 

and waa au.oh auperior t.o a nereo-'by]Mtcl queat1ormaire. 

A nratltt•d randoa ... ple poin" every 10 aerea 

ean be aa\latacrtorilJ" utU:lsed tor reeearch 1Jl qricul\ural 

aeography 1a a raiucl•t8.1'11iDC area. suttioient. accuraoy 

ie <lerind tor ••imaUrac ~. ~nt, ot 'the Tarioua areal 

phencaena and oertain oorrela\ioaa, auoh •• rielcl ucl 

soil type rela•1oaab.1pa or lancl UH u.d aoU tpype ooour-

renoea Gall be •••UNCt IIDCl 1ieaMcl tor aipiti08Do•• On the 

'baeia ot the aaple poiata, a detin1\:t.oa ot a lliXeG.taJ:'IIilll 

area aocorcliag to land uM •ype ooeurrence •• torau1at.4td. 

!hie definition holcla '"• tor tbia nudy only and ahould. 

be applied t.o 0\her qrioultunl areaa tor aoaparatlYe 

purpoaea aad. • 1t neceaaary, tor moditloa'tiOD. ADother 

technique ut.illaed in thie inveat.ila•ion waa ~· rat.lo 

ot occurrence. It. ia wbalit.1;ed. that thia ra'1o 11 a 

uaetul ut.hocl ot indicatiag a nronc or wale nla$1onabip 

lMtwen a land u.M -type and a aoU \ype. In the •ucty 

area• atrona or •oharanenauo• relat,ionahipa .. ,..cl 
only tor woocllancl and Muok aolla • tor woOdland and 

peraanen\ panure and Allurial aoUa • and tor idle graaa-



laacl and OraYellJ Loaa. Varyiq clean•• ot aaaoe1a,1oa 

were alao pnYalen\. For exaple • oat,a and. •ora teaded 

t.o Plat. •on on 1me h1per elopecl laacl wbUe alucl 

ptaiA and. pasture ooc\IJTeCl to a p-eat.er degr.. on ta­

pertenlJ' drained ao11a. 

Oroaa inc-. aracl produatirt\y oharanerinlea 
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were baMCI on Oenna 4au wbioh repnMD.t,eG aver .. • Yalue• 

tor ) or aore tana uai\a p-oupe4 ia'o Super-Blookt. 

Sa~1tta.-ory rewl~• ou be aobieYecl by thia u1m.ocl 

oaly it eare ia Ulcu 'o crouP ei•ilar tuaa ao tha' 

the anrap Yalue w.Ul approxiu\e \he \he nturDa ot 

eaeh tara. It auoh a &rOUPiDI la no\ poaa1bl• • apeoial 

explaD.a,1oa 1a nqllin4 tw \ba' Super-Bloo& :ln ord.er 

t.o elueiclat.e •r alm.onaaUr b1P or low valuea. 1'h1a 

praot.ioe require• an 1D'terla1Ye aurrey ot the atud7 area 

lMtore 'the Cen8UI cl&ta oan be appllecl. 

Purt.her NMareh ot \hie 'ype ia neecled 1D o•hel­

P~• ot Sovt.hem OA'ar1o in order \ba\ a fuller under­

nand.iDa 11a1 bet aalned reprdiq the rttla,ionlhip ot \he 

pa•tema or acrioul,ural lancl uM, procluo\1Y1t.y and 

1noou. l't.lnhenaore. it i:t; la dlaoOftNCl tJla' iaOOMe 

and produo•1n•r ftr'1 eubetantlally 1D ot-her anaa ot 

dallar ooadi\iona ot aou oapabUity ancl au-Jce'• oae 

oould '-h• ooaolwle aon clef1Di\4alJ trba' t.he YariaUoa• 

wre Nl•••cl clinotJ.J ~· ~' u.d. ps-aoUoea. 



:f:hoto 1 

Imperfect dra· nage on the Silt Loams in the 
Uniform Section. Tiles are absent at t hi.s loca­
tion. Photo was taken in lat e spring . 

Fhoto 2 

An abandoned pravel pit on the Gra~elly Loam in 
the V riable Section. Such practices have taken 
numerous acres of good cro~land out of production. 



Photo 3 

T 
The layo· t of a mixed farm in the Variable Section. 
A tynical unit contains a small vegetablP gardPn, 
some fruit trees and neatly kept buildings. 

Photo 4 

MiYed' Grain is the leading agricultural . op in 
the Variable Section and second only to Hay in 
the Uniform Section. 
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VARIABLE SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 
(all figures are averages for at leas t 3 farms) 

BLOCK I BLOCK II BLOCK III . BLOCK IV BLOCK V BLOCK VI LOCK VII BLOCK VIII BLOCK IX 
3 farms -. 

.) farms 3 farms 3 farms 4 f arms 3 farms 3 farms 3 farms 5 farms 

To·tal area i n acres 133 . 6 120 . l24 o6 6 0.7 115 .5 119 . 7 20 . 4 117 . 38 . 

Market value $19,800 . $25 , 000 . $23 , 000. $13, 500 . $22 , 500 . $20,666 . 17 , 333 . $22,500 . $17,000 . 

Total cropland 90 . 3 96.3 89 . 7 23. 70.7 68.7 48 . 3 8 2 . 25 o 

Improved pasture 29 . 3 7 .7 11 . 7 7.7 12o7 6 42 . 7 12 o 8 . 

Fallow o67 23 o . 33 

Barn yards and garden 2 . 2 o3 3 0 1 . 7 2 0 2 0 4 . l o 2 0 • 

Woodland ll o7 6 ~ l3 o3 18.7 21.7 3l o3 l 6o 7 8. 4. 

Other improved 2 o3 7 0 6 . 7 9o 7 o7 8.7 8. l5 o 6o 

VALUE OF l"iACHINERY 

Automobiles c· 
'i' 133 o $ 200 o $ 800. $ 333. $ 300 . $ LOOO. $ 1 , 300 . $ 70 0 . 

Trucks 67 . 1,266 . 50 . 666 . 600. 600 . 

Tract:ors 2 , 033 . 1 ,960 . 1 , 533. 333 . 575 . $ 1 , 700 . 1 , 133 . 1 ,400. 750 . 

Grain Binders 158 . 200 . 567. 266 . 141 . 300 . 83 . 6 7 75. 80 . 

Threshing Machines 400 . 833 . 367 . 62 5. 400 . 666 . 400 . 

Balers 333 . 233 . 400. 17 5 . 233 . 

Milking Machines 218 . 183 . 75. 25. 94. 120. 166 . 200 . 200. 

Other 1,533 . 1 ,700 . 1 , 345. 103 . 1 , 225 . 2 , 063 . 1 , 250 . 1 , 900 . 1 , 050. 

TOTAL 4 , 866. 5 , 327 . 5 , 138. 2 , 101 .67 31 867 o 50 4,583 . 3,235 . 5 , 222 . 3 , 500. 



LIVESTOCK 

Tot al cattle 

a) calves 
b) steers 
c) bulls 
d) heifers 
e) cows & heifers 

Number milked da ily 

Pounds of milk daily 

Total pigs 

a} under 6 mos . 
b). over 6 mos. 

Sows 

To·tal horses 

Total Hens 

a) chicks 
b) pullets 
c) hens 
d) o ther 

Turkeys 

MAPLE SYRUP 

No . of Buckets 

No. of Gallons 

BLOCK I 
3 farms 

49. 

16.7 
9 . 7 

.67 
6. 

16. 

13 . 

343 .3 

93 . 

78 . 7 
14 .3 

4 . 3 

5.3 

37 2 .3 

160 . 7 
211 .7 

100. 

23.3 

BLOCK II 
3 farms 

36 .3 

9.7 
10 .3 

.33 
5 . 7 

10 . 3 

9.7 

267 . 

71 . 

67 . 7 
3 . 3 

3 . 

4 . 

1 , 016 .7 

400. 
233 . 
386 . 7 

83 . 3 

20 .7 

VARIABLE SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 

BLOCK III 
3 farms 

37.7 

7.3 
12 .7 

1 . 
3 . 

13 .7 

8.7 

318.3 

68. 

63.7 
4 . 3 

4 . 

4 . 

BLOCK I V 
3 farms 

8.3 

2 . 7 

1 . 3 
4.3 

4.3 

113 . 3 

30.6 

23 . 
7.7 

5. 

BLOCK V 
4 f arms 

33.7 

6.3 
1 5. 3 

.67 
2.3 

12.3 

8.3 

270 . 

62. 

54.5 
6 . 7 

3.5 

3.8 

271.7 416.7 1,087 . 5 

100. 333. 656 . 

171.7 33. 431. 
50. 

22 . 177.5 

5.3 44. 

BLOCK VI 
3 farms 

35. 

9 . 
11. 

.33 
4. 

10.7 

7.3 

214.7 

79.7 

59.7 
20. 

8.3 

5 . 7 

563.3 

100. 
200 . 
263.3 

295 . 

73.7 

BLOCK VII 
3 farms 

39 .. 

9.7 
15. 3 

. 67 
3 . 7 
9.7 

7. 

197 . 3 

48. 

143.6 
4 . 6 

1 . 

66 . 

I -
~66 . 

66 . 
33 . 

151.7 

27.7 

BLOCK VIII 
3 farms 

48. 

14 . 
9. 

9. 
16. 

9 . 

370 . 

71 . 

63 . 
8 . 

1. 

370. 

202 . 

168. 

160. 

40. 

BLOCK IX 
5 f arms 

11~ 

5. 
3. 

1. 
4. 

4. 

180. 

60. 

35. 
6. 

3 . 

450. 

200. 

350. 



No. of days employed 
off farm 

Hired help , no . of weeks 

Year round hired help 

Gal. of milk sold (May) 

Gal. of cream sold (May) 

Total lbs . milk produced 
(May) 

Cash wages paid 

Feed & Seed purchases 

BLOCK I 
.., 
.) farms 

9.3 

93.7 

9,5 30 

$ 184.00 

$2 ,49 4 . 00 

VARIABLE 
CENSUS DATA 

BLOCK II BLOCK III 
3 f arms 3 farms 

34. 7 20 . 7 

.67 . 33 

87 78 

8,830 8,103 

$ 973 . 33 $ 410 . 00 

$6 ,145.33 $2,765.00 

SOIL SECTION 
BY SUPER-BLOCK 

1961 

BLOCK IV BLOCK V BLOCK VI BLOCK VII BLOCK VII I BLOCK IX 
3 farms 4 farms 3 farms 3 farms 3 farms 5 farms 

165 173 100 

.33 13 4 1.3 1 

. 25 . 33 

306.7 111 

31 43 . 7 30 . 3 100 35 

3,196.7 7 , 636.71 5,760 4,453.3 10,205 3,000 

$ 8.00 $ 325 . 00 $ 155 .67 $ 53.33 $ 40 .00 

$1 , 222 . 00 $6,498.00 $6,858.67 2 ,906.00 $3 , 900.00 $3,250.00 



I 

VARIABlE SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 
(al l f igures are averages for at least 3 fa r ms) 

BLOCK I BLOCK II BLOCK III BLOCK IV BLOCK V BLOCK VI LOCK VII BLOCK VIII BLOCK IX 
3 farms 3 f arms 3 farms 3 farms 4 farms 3 farms 3 farms 3 farms 5 farms 

GROSS INCOME (in dollars) 

Value of crop sold 16.67 111 . 00 58.67 26.70 1,550.00 

a) Value of calves sold 87 . 00 25.00 320.00 

b) Other cattle sold 2,847.00 8,403.00 6,670.00 39.00 4 , 880.00 4 , 851.00 3,163 . 33 5 , 000.00 1 , 000.00 

a) Weanling pigs sold 1,139.00 153.30 1,000.00 

b) Other pigs sold 3,738 . 00 5 , 273.00 5,654.00 4,019 . 00 4,007.00 1,306 . 00 4,205.00 2,010.00 

Horses sold 100.00 11.00 158.00 

Hens sold 138.00 597.00 76.67 367.00 105.00 69.33 600.00 

Turkeys sold 

Dairy products sold 2,026.00 1,475.00 1,671.00 418.67 1,945.00 1,395.30 11,411.00 2,000.00 820.00 

Eggs sold 672.67 3,247 . 00 928.67 192.00 3,065.00 1,270 . 00 608.00 360.00 1,200.00 

Maple products sold 64.00 83 . 00 125 . 00 460.67 171.77 240.00 

Forest products sold 476.00 26.00 

TOTAL GROSS INCOME $9,586.94 $22,428.67 $15,198.34 $1,847.34 $14,412.00 $12,723.64 $6,907.00 $13,321.00 $6 , 950.00 
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ORM 66 -43-75 

27 RITE (6,33 ) J, FC , FS , FT * 
33 F0RMAT (lHO,I 2, 3F15 . 2 ) * 
32 F0R~ Tl 1Hl , 23HPERCENT S0IL , CR0P,TILE0 ) * 

00 4 K-=1 , 3 * 
KK=K +I•3-3 * 
00 '54 IC=1 , 5 * 
002 IS=l , ll * 
Ff=FL 0Al(ISC l iS ,I C, I ll * 
S2CIS ,IC, KK l = CS2 (I S ,IC, KK )-Sl li S,I C, KK l** 2 / FF}/(Ff•(FF-l . Ol) * 

29 0(1Sl=S1(IS, I C, KK l/FF * 
0 5 1 J=l , l1 * 
A~=LOOOOOO. * 
De 5 IS=1,11 * 
l F ( 0 ( IS ) . E. AM ) 0 T 0 50 * 
nt-1=D ClSl * 
ISK=I * 

50 CJ Tl UE * 
NR (Jl=ISK 4: 
OR (ISK ) =O ( ISK l * 

51 OCI SK J=lOOOOOO . * 
WR I T E ( 6 , 3 5 ) I C, B ( K) , I * 

35 F0R~ T (1H1 , 20HM TRIX 0F T F0R CR0P , I 1, 9HA D VBLE ,A6 , 9HF0R STRI P* 
1, l 2 1 6HRA KED ) * 

D 57 15=1,10 * 
l A= l S+ l * 
00 53 1B=IA,l1 * 
NOF CI B)=JSC (I S, I C,Il+I SC (I B, IC , I l-2 * 

53 T(l tl l = ( R( ISl-OR ( I8 ))/l S2 (J S , IC , KK l+S2 (I B,I C, KK l l•*0.5 * 
RI TE ( 6 , 34 ) ( T ( I B) , I B= 1 , 11 ) * 

52 WR lTE ( 6 , 36 )( NOF (I Bl,I B= l, l1 1 * 
34 F0fMAT(lH , llF10 . 2 ) * 
36 0RMAT(lH ,11 110 ) * 

RITE ( 6 , 37 l * 
37 F RMA T (1H0 , 5HMEA $ ) * 

00 54 I t =l ,ll * 
lS=N (IN) * 

54 WR ITE ( 6 , 38 ) IS,I N, OR {I S ) * 
38 F0R~AT (lH ,4HS0 I L , I3 , 5H RANK , 13 , 5HMEAN , F10 . 2 ) * 

WR IT E (6, 60 ) I * 
60 F0R~AT (1Hl , 23HMAP 0F VALUE F0R STRI P ,I l l * 

C 56 IY=l , 40 * 
56 RITE ( 6,39 ) ( f2 (I X,IY, I ),I X=1 , 20 ) t 
39 f0 AT (1H0 , 20F5 . 0//) * 

ST0P * 
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MATRl A .ul-

McMASTER 
UNIVERSITY 

FORM 66-43 - 75 

21 . 64 
6 . 72 
0 . 75 

28. 36 
3. 73 
5. 97 
8 . 21 
6 . 72 
2 . 24 

12. 69 
o. oo 
1.49 o. oo 
1 . 49 

"'CCUR t r..JCI::'" 
20.tlti 

5 . 49 
1.10 

15. 38 
3.30 
8 . 79 

10. 99 
o. oo 
8 . 79 

10.99 
6 . 59 
3 . 30 
3.30 
1.10 

s ll . 11 S~ CR0P o0w AS 
26 . 5:~ o.oo 25 . 00 

2.C4 o.oo 4 . 17 
o. oc o. oo o. oo 

14-29 8 .70 25 . 00 
4. 08 o. oo 4. 17 
6.12 o. oo 8 . 33 
6.12 o.oo o. oo 
2. 04 o. oo 12 . 50 
2. 04 o.oo o. oo 

28. 57 86 . 96 12. 50 
o. oo o. oo o. oo 
2. 04 o.oo 4 . 17 
4. 08 4.35 4 . 17 
2. 04 o. oo o. oo 

PERCE T 0F S.0ll T0TAL F0R STRIP 1 
6 . 6 7 6 . 67 16. 67 25 . 00 50 . 00 o. oo o. oo o. oo o. oo 
o. oo o. oo 50 . 00 o. oo o. oo o. oo o. oo . oo o. oo 
o. oo o. oo o. oo o.oo o. oo o. oo o. oo o. oo o. oo 
o. oo 4 6 . 6 7 o.oo 25 . 00 50 . 00 100. 00 o. oo o.oo o. oo 
o. oo o. oo 16 . 67 o. oo o. oo o. oo o. oo o. oo o. oo 
6 . 6 7 o. oo o. oo 25 . 00 o. oo o. oo o. oo o.oo o. oo 
6 . 67 6 . 67 o. oo o.oo o. oo o. oo o. oo o.oo o. oo 

20.00 13 . 33 o. oo 25 . 00 o. oo o. oo o. oo o. oo o. oo 
6.6 7 6 . 6 7 o. oo o. oo o. oo o. oo o. oo o. oo o. oo 

46 . 67 6 . 6 7 16 . 67 o. oo o. oo o. oo o. oo o. oo o. oo 
o.oo o. oo o. oo o. oo o. oo o. oo o. oo o.oo o. oo 
o. oo 6 . 67 o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
6.67 6 . 6 7 o.oo o. oo o. oo o. oo o. oo o. oo o. oo 
o.oo o. oo o.oo o. oo o. oo o. oo o. oo o.oo o. oo 
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47 . 37 
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41 . 67 
34.78 
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47. 37 
21. 43 
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25 . 00 o. oo 
50. 00 
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26.39 
26 . 32 
50.00 
18. 18 
25.00 
34 . 78 
38 . 46 
o. oo 

57 . 14 
13.70 

100.00 
37.50 
33 . 33 
25.00 

S0 lL ACRQ! SS CR0 P 
18. 06 o.oo 
5.26 o. oo 
o. oo o. oo 
9. 09 2 . 60 

16.67 o.oo 
13.04 o. oo 
11- 54 o. oo 
5.26 o. oo 
7.14 o. oo 

1 .1 8 27 . 40 
o.oo o.oo 

12. 50 o.oo 
22. 22 11 . 11 
25. 00 o. oo 

0 0 AS PE CE T 
8 . 33 1 . 39 
5.26 o.oo 
o. oo o.oo 
7 . 79 o.oo 
8 . 33 o. oo 
8 . 70 4 . 35 
o. oo 3.85 

15 . 79 15.79 
o. oo 7.14 
4 . 11 9.59 
o. oo o.oo 

12. 50 o. oo 
11.1 1 11.11 
o. oo o.oo 

0F CR0P T0TAL F0R ST IP 1 
1 . 39 1.39 1.39 1 . 39 o. oo o. oo o. oo o. oo 
o. oo 15 . 79 o.oo o. oo o. oo o. oo o.oo o. oo 
o. oo o. oo o.oo o. oo o. oo o. oo o. oo o. oo 
9 . 09 o. oo 1 . 30 1. 30 1. 30 o. oo o.oo o. oo 
o. oo 8 . 33 o. oo o. oo o. oo o. oo o.oo o. oo 
o. oo o. oo 4 . 35 o. oo o. oo o. oo o. oo o. oo 
3 . 85 o. oo o.oo o. oo o. oo o. oo o.oo o. oo 

10 . 53 o. oo 5 . 26 o. oo o. oo o. oo o.oo o. oo 
7 .14 o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
1 . 37 1.37 o. o o. oo o. oo o. oo o. oo o. oo 
o. oo o. oo o. oo o. oo o. oo o. oo o.oo o. oo 

12. 50 o. oo o. oo o. oo o. oo o. oo o.oo o. oo 
11. 11 o. oo o. oo o. oo o. oo o.oo o. oo o. oo 
o. oo o. oo o. oo o. oo o. oo o.oo o.oo o. oo 



( 

) 

PE CENT 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

McMASTER 
UNIVERSITY 

FORM 66.43.75 

S0IL , CR0P , TI LEO 

19 . 7 8 

5 . 22 

0 . 55 

21 . 15 

3 . 30 

6 . 32 

7 .14 

5 . 22 

3 . 85 

20 . 05 

1. 65 

2. 20 

2.47 

1.10 

36 . 8 1 9 . 07 

25 . 00 1 . 65 

13.46 3 . 02 

6 . 32 0 . 27 

6.59 1.92 

4 . 12 0 . 27 

4 . 12 1. 37 

t.b 1. 37 

1.10 0 . 55 

0 . 55 o. oo 
0 . 27 0 . 27 

o. oo o. oo 
o. oo o. oo 
o. oo o. oo 



M TRIX 0F r 

MEANS 
S.01L 
S01L 
S01l 
S0Il 
S01l 
S01l 
S0 1L 
S.0 1L 
S0IL 
S0IL 
S01L 

M c MASTER 
UNIVERSITY 

FOR M 66 - 43- 75 

o.oo 
0 o. oo 
0 o. oo 
0 

o. oo 
0 o. oo 
0 o.oo 
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4MEA 
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0 . 61 18 .38 -2.17 

4 0 27 33 
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o. 8 12.61 -14. 00 

30 11 4 
c. s 12 . 61 -14. 0 0 

J 11 4 
• 8 12.61 -14 . 00 

30 11 4 
0 .58 12.61 -14.00 

30 11 4 

o. oo 
o.oo 

9 0 . 00 
95 .26 
95 .38 

100 . 00 
100. 00 
LOO .OO 
100.00 
116 .67 
125 . 00 

- 5 .71 -0. 89 - 0 . 89 -0 . 89 -0.89 18.38 
28 28 28 28 28 27 
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- 0 .33 u. oo o.oo 

12 4 -1 
-0.33 o. oo o.oo 

12 4 -1 
-0 . 33 o.oo o.oo 

12 4 -1 
-0 . 33 o.oo o. oo 

12 4 -1 
-0.33 o. oo o.oo 
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- 0 . 33 o.oo o. oo 
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2MEAN o.oo 
3MEAN o.oo 
4 ME AN o.oo 
5MEAN o.oo 
6MEAN o. oo 
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10ME:A N 1 0 . 00 
11MEAN ao. oo 
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-0.67 27 .33 27.33 -4.67 27.33 27.33 27.33 
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4 3 3 6 3 3 3 
o. oo o. oo o.oo -o.oo o.oo o. oo o. oo 

0 -1 -1 2 -1 -1 -1 
-o.oo o.oo o. oo - o. oo o. oo o. oo o.oo 

-1 -2 -2 1 - 2 - 2 - 2 
-o. oo o. oo o. oo - 0 .00 o. oo o.oo o. oo 

-1 -1 -1 2 -1 -1 - 1 
-o . oo o.oo o. oo - o. oo o.oo o.oo o. oo 

-1 -1 -2 1 -2 -2 -2 
-o . oo o. oo o.oo - o. oo o. oo o.oo o.oo 

-1 -1 -2 l -2 -2 -2 
-o.oo o. oo o. oo -o. oo o. oo o. oo o. oo 

-l -1 -2 1 1 1 1 
-o. oo o. oo o.oo - o.oo o. oo o.oo o.oo 
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-o.oo o. oo o. ou - o. oo o.oo o. oo o.oo 

-1 -1 - 2 1 1 -2 - 2 
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o. oo 
0 o.oo 
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0 o.oo 
0 o.oo 
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0 o.oo 
0 o.oo 
0 

3 RA K 
4 RANK 
5 RANK 
6 RANK 
1 RANK 
8 RANK 
9 RANK 

10 RANK 
11 RANK 

2 ANK 
1 RANK 

F0R CR0P3AUD VULE YIELD 
o.oo o.oo 

0 -l 
o.oo o.oo 

0 -L o.oo o.oo 
0 -1 

o.oo o.oo 
0 -1 

o.oo o. oo 
0 -1 o.oo o. oo 
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o. oo o. oo 
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lMEAN o.oo 
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3MEAN o.oo 
4MEAN o.oo 
5MEAN o.oo 
6MEAN o.oo 
7MEAN o.oo 
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9MEAN o.oo 
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o. oo o.oo o. oo o.oo o.oo o. oo o. oo o.oo 

-1 -1 -1 -l -l -1 -1 -1 
.oo o.oo o.oo o.oo o. oo o. oo o.oo o.oo 
-1 -1 -1 -1 -1 -1 -1 -1 

o.oo o. oo o.oo o.oo o. oo o.oo o.oo o.oo 
-2 -2 -2 - .2 -2 - 2 -2 - 2 

o.oo o.oo o.oo o. oo o.oo o.oo o.oo o.oo 
-2 -2 -2 -2 -2 -2 -2 -2 

o.oo o.oo o.oo o.oo o. oo o.oo o.oo o.oo 
-2 -2 -2 -2 -2 -2 -2 - 2 

o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
-2 - 2 -2 -2 -2 -2 -2 - 2 

o.oo o.oo o.oo o. oo o. oo o.oo o.oo o.oo 
-2 - 2 -2 -2 -2 -2 -2 - 2 

o.oo o.oo o.oo o. oo o.oo o.oo o.oo o.oo 
-2 -2 -2 -2 -2 -2 -2 -2 

o.oo o.oo o.oo o. oo o. oo o.oo o.oo o.oo 
-2 - 2 -2 -2 -2 -2 -2 -2 

o.oo o.oo o.oo o.oo o. oo o.oo o.oo o.oo 
-2 - 2 -2 -2 -2 -2 -2 - 2 
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0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 

6 R NK 
8 RA K 
4 RANK 
9 R K 
2 RA K 
3 RANK 
1 RANK 

10 RA K 
1 RANK 

1 1 RANK 
5 RANK 

F0R CR0P4A 
2 . 99 

50 
2.99 

50 
2 .99 

50 
2 . 99 

50 
2 . 99 

50 
2.99 

50 
2 . 99 

50 
2 . 99 

50 
2.99 

50 
2 . 99 

50 

lMEAN 
2MEAN 
3MEAN 
4MEAN 
5MEA 
6MEAN 
7MEAN 
8MEAN 
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1lMEAN 

0 VoLE Yi t 0 F0R STRIP 
(J . Qfj 4.43 
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-1.03 0 . 15 
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-1. 03 1 . 1 1 
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-1.03 1 . 11 

19 7 
-1. 03 1 . 11 

19 1 
-1. 0 3 1 . 11 
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-1.03 1 . 11 
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-1. 03 1 .1 1 

19 1 
-1.03 1. 11 

19 7 
-l. 03 1.11 
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. oo 
o. oo 

60 .00 
60.00 
60.36 
69 . 29 
70.00 
10.00 
72. L4 
75 . 00 
8 .83 

1RA KED 
-0 . 91 31 . 04 -0 . 65 31 . 04 4 . 43 o. oo -2 . 22 

42 36 43 36 37 3 7 37 
-1 . 46 26 .10 -3 . 53 26 . 10 0 .15 -4.17 - 6 . 33 

18 12 19 12 13 13 1 3 
-0 . 86 8 .31 -0 . 33 8 .31 1.1 1 - 0 . 09 - 0 . 69 

1 1 5 12 5 6 6 6 
- 1. 49 o. oo -5 . 05 o. oo o. oo -o. oo - o. oo 

6 0 1 0 1 1 1 
-1. 49 4 . 95 o. "/8 4.95 1.49 0 . 9 1 0 . 62 

6 4 11 4 5 5 5 
- 1.49 4 . 95 - 30 . 00 o. oo - o.oo - o.oo -o.oo 

6 4 5 -2 -1 -1 -1 
- 1.49 4 . 95 - 30 . 00 30. 00 5 . 05 0 . 89 -1. 19 

6 4 5 5 6 6 6 
-1.49 4 . 95 -30 . 00 30.00 - o. oo - o. oo -o. oo 

6 4 5 5 -1 -1 -1 
-1.49 4 . 95 - 30 . 00 30. 00 - o.oo - o. oo -o. oo 

6 4 5 5 -1 0 0 
-1.49 4 . 95 -30 . 00 30.00 -o.oo - o. oo -o. oo 

6 4 5 5 -1 0 0 
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S01L 
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S0IL 
S0I L 
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McMASTER 
UNIVERSITY 

FORM 66 - 43 - 75 

o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

o.oo 
0 

4 ANK 
6 RA K 
7 RA K 
9 RANK 

10 RANK 
11 RANK 

8 RA K 
1 RANK 
2 RANK 
5 RANK 
3 RANK 

F0R CR0PS NO Vul E YI ELD F0R ST 
-1.27 - 1 . 62 10.43 

6 5 3 
-1.27 - t. oo o.oo 

6 3 1 
-1.27 -1. 00 15.00 

6 0 
-1.27 -1.00 15.00 

6 3 0 
-1.27 - L. 0 . 15.00 

6 3 0 
-1.27 -1. 00 15.00 

6 3 0 
-1.27 -L.OO 15.00 

6 3 0 
-1.27 -1. 00 15.00 

6 3 0 
- 1. 27 -L. OO 15.00 

6 3 0 
-1.27 -1.00 15 .00 

6 3 0 

I MEAN 0 .00 
2MEAN o.oo 
3MEAN o.oo 
4MEAN o.oo 
SHEAN o.oo 
6MEA o.oo 
7MEAN 30 . 00 
8MEAN 31.20 
9MEAN 35.00 

10MEAN 35.00 
11MEAN 17.50 

IP IRA KE D 
-1.27 10.43 10.43 0.40 10.43 10.43 10.43 

4 3 3 4 3 3 3 
o.oo o.oo o.oo o.oo o.oo o.oo o. oo 

2 1 L 2 1 1 1 
1.00 15.00 15.00 3.00 15.00 15.00 15.00 

1 0 0 1 0 0 0 
-o.oo o.oo o.oo -o.oo o.oo o.oo o.oo 

-1 -2 -2 -1 -2 -2 - 2 
-o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

-L -1 -1 0 -1 -1 -1 
-o. oo o.oo o.oo -o.oo o. oo o.oo o. oo 

-1 -1 -2 -1 -2 -2 -2 
-o.oo o.oo o. oo -o.oo o. oo o.oo o. oo 

-1 -1 -2 -1 -2 -2 -2 
-o. oo o.oo o.oo -o.oo o. oo o.oo o.oo 

-1 -1 -2 -1 -1 -1 -1 
-o.oo o.oo o. oo -o.oo o. oo o. oo o.oo 

-1 -1 -2 -1 -1 -2 -2 
-o.oo o.oo o.oo -o.oo o. oo o. oo o.oo 

-1 -1 -2 -1 -1 -2 -2 
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FORM 66-43-75 

o.oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o. oo 
0 

4 RANK 
11 RANK 

8 RANK 
9 RANK 

10 RANK 
7 RANK 
1 RANK 
6 RANK 
5 RANK 
3 RANK 
2 RANK 

f0R CR 0P lANO 
-2.74 

46 
-2.74 

46 
-2.74 

46 
-2.74 

46 
-2 .74 

46 
-2.74 

46 
-2.74 

46 
-2.74 

46 
-2.74 

46 
- 2 .74 

46 

lMEA 
2MEAN 
3MEAN 
4 MEAN 
5MEAN 
6MEAN 
7MEAN 
8MEAN 
9MEAN 

lOME N 
l1MEAN 

VBL .: FERT F0R STRIP 1R 
-?. 00 23.79 -1.02 

40 21 33 
1.0~ 16.87 0.86 

10 17 23 
1.05 21.29 0.14 

30 11 17 
1. 05 21.29 -10. 0 

30 11 4 
1. 05 21.29 -10.30 

30 11 4 
1. 05 21.29 -10 . 30 

30 11 4 
1.05 21.29 -10. 30 

30 11 4 
1.05 21.29 -10.30 

30 11 4 
1.05 21.29 -10.30 

30 11 4 
1.05 21.29 -10.30 

30 11 4 

o.oo 
o.oo 

100 .00 
l CO .OO 
120 .00 
140 . 0 
141.55 
150.00 
158 . 33 
1 60.77 
174.21 

KED 
-1.42 0 . 26 6.98 6.98 3 .62 23 .79 

28 28 28 28 28 27 
2.34 3.31 7.19 7.19 5 .25 16.87 

18 18 18 18 18 17 
1.43 2.75 8 .05 8 .05 5 .40 21.29 

12 12 12 12 12 11 
-o.oo -o.oo -o.oo -o.oo -o.oo o.oo 

-1 -1 -1 -1 -1 -2 
0.54 1.19 3.80 3.80 2 .49 10.30 

5 5 5 5 5 4 
0 . 54 o.oo o.oo o.oo o.oo o. oo 

5 0 0 0 0 -1 
0.54 o.oo o.oo o.oo o.oo o.oo 

5 0 0 0 0 -1 
0 . 54 o.oo o.oo o.oo -o.oo o.oo 

5 0 0 0 0 -1 
0.54 o.oo o.oo o.oo -o.oo o.oo 

5 0 0 0 0 -1 
0.54 o.oo o.oo o.oo -o.oo o.oo 

5 0 0 0 0 -1 



MAT IX 0F T 

MEANS 
S0Il 
S0Il 
S0Il 
S0H. 
S0Il 
S0 Il 
S0Il 
S0Il 
S0 IL 
S0 lL 
S0IL 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o.oo 
0 o. oo 
0 o. oo 
0 

o. oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 

4 RANK 
6 RA K 
7 RA K 
9 RANK 

10 RANK 
11 RANK 

8 RANK 
5 RANK 
1 ANK 
2 RA K 
3 RANK 

F0R CRCP2A v i ll:: FERl F0R 
-1.71 -7. i6 10.24 

12 8 7 
-1.71 - 4.00 76.00 

12 4 3 
-1 . 71 -4.00 o. oo 

12 4 -1 
-1 . 71 -4.0 o.oo 

12 4 -1 
-1.71 -4.00 o. oo 

12 4 -1 
-1.71 -4.00 o. oo 

12 4 -1 
-1.71 - 4 . 00 o.oo 

12 '• -1 
-1 . 71 -4.00 o.oo 

12 4 - 1 
-1 . 71 -4.00 o. oo 

12 4 -l 
-1.71 -4.00 o.oo 

12 4 - 1 

!MEAN o.oo 
2MEAN o.oo 
3MEA o.oo 
4M EA o.oo 
5MEAN o. 0 
6MEAN o. oo 
7MEAN 100 .00 
8MEAN 125.00 
9MEAN 130.00 

lOMEAN 152 .00 
llMEAN 1 60 .00 

STRIP !RANKED 
0.39 10.24 10.24 2.36 10. 24 10 . 24 10. 24 

8 7 7 10 7 7 7 
13 . 50 76 . 00 76 . 00 26.00 76 . 00 76 . 00 76 . 00 

4 3 3 6 3 3 3 
o. oo o. oo o.oo o.oo o. oo o. oo o. oo 

0 -1 -l 2 -1 -1 -1 
-o. oo o. oo o. oo -0.00 o. oo o. oo o. oo 

-1 - 2 -2 l - 2 -2 - 2 
-o . oo o. oo o. oo o. oo o. oo o. oo o. oo 

-1 -1 -1 2 -1 -1 -1 
-o. oo o. oo o. oo -o. oo o. oo o. oo o. oo 

-1 -1 -2 1 - 2 -2 - 2 
-o.oo o. oo o. oo - o.oo o. oo o. oo o. oo 

- 1 -1 -2 1 - 2 - 2 - 2 
-o. oo o. oo o. oo -o.oo o. oo o. oo o. oo 

-1 - l -2 1 l 1 1 
- o. oo o. oo o.oo -o.oo o. oo o. oo o. oo 

- l - 1 -2 1 1 - 2 - 2 
-o. oo o. oo o. oo -o.oo o. oo o. oo o. oo 

-1 - 1 -2 1 1 -2 - 2 



MATRIX 0F T 

MEANS 
S01L 
S0IL 
S01L 
S01L 
S01L 
S01L 
S01L 
S01L 
S0IL 
S01L 
S0IL 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o.oo 
0 o.oo 
0 o.oo 
0 

o. oo 
0 o.oo 
0 

o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o. oo 
0 

3 RA K 
4 RANK 
5 RANK 
6 RA K 
1 RA K 
8 RA K 
9 RANK 

10 RANK 
11 RANK 

1 RANK 
2 RANK 

F0R CR0P3A 0 v LE FE T 
-o.oo o. oo 

0 -1 
-o.oo o. oo 

0 -1 
-o. oo o.oo 

0 -1 
-o.oo D. OO 

0 -1 
-o.oo o.oo 

0 -l 
-o.oo o.oo 

0 -1 
-o . oo o.oo 

0 -1 
-o.oo o. 0 

0 -1 
- o.oo o. oo 

0 -1 
-o.oo o. oo 

0 -1 

!MEAN o.oo 
2MEAN o. oo 
3MEAN o.oo 
4MEAN o. oo 
5MEAN . oo 
6MEAN o. oo 
7ME N o. oo 
8MEAN I .oo 
9MEAN ( .oo 

lOMEAN 100 .00 
llMEA 15u.oo 

F0R STRlP lRA KED 
o.oo o.oo o.oo o.oo o. oo o.oo o.oo o. oo 

-1 -1 -1 -1 -1 -1 -1 -1 
o.oo o. oo o.oo o.oo o. oo o.oo o.oo o.oo 

-1 -1 -l -1 -1 -1 -1 -1 
o.oo o.oo o.oo o. oo o. oo o.oo o.oo o.oo 

-2 - 2 -2 -2 -2 -2 -2 - 2 
o. oo o. oo o.oo o.oo o. oo o.oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 -2 
o.oo o.oo o.oo o.oo o.oo o. oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 - 2 
o.oo o. oo o.oo o. oo o. oo o.oo o.oo o.oo 

-2 -2 - 2 -2 -2 -2 -2 - 2 
o. oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

-2 -2 -2 - 2 -2 -2 -2 - 2 
o.oo o. oo o.oo o. oo o.oo o. oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 - 2 
o.oo o.oo o.oo o. oo o.oo o.oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 -2 
o.oo o.oo o.oo o.oo o. oo o.oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 -2 



MATRIX ~f T 

MEANS 
S0 1l 
S01l 
S0 Il 
S~Il 
S~ ll 
S0 Il 
S 0Il 
S01l 
S0 Il 
S01L 
S0 Il 

McMASTER 
UNIVERSITY 

FORM 66-43 - 75 

o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 

6 RA K 
8 RANK 
9 RANK 

10 RA K 
7 RANK 
4 RANK 
2 RA K 

11 RANK 
1 RANK 
3 RANK 
5 ANK 

F~ CR0P41\ 
0.88 

50 
0 . 88 

50 
0 . 88 

50 
0 . 88 

50 
0.8H 

50 
0 . 88 

50 
0 . 88 

50 
0 . 88 

50 
0 . 88 

50 
0 . 88 

50 

lMEAN 
2MEAN 
3MEAN 
4MEAN 
5MEAN 
6MEAN 
7MEAN 
8MEAN 
9MEAN 

l OMEAN 
11MEA 

D V11LE l: T f0R STRIP IRA 
-(.20 1.02 -0. 44 

43 38 42 
-1.32 0 . 14 - 1. 59 

19 14 18 
-1.32 1 . 5 1 - 0 . 30 

19 7 11 
-1.32 1 . 5 1 - 1.78 

19 7 6 
-1.32 1. 5 1 -1. 78 

19 7 6 
-1.32 1 . 5 1 - 1. 78 

19 7 6 
-1.32 1 . 51 -1.78 

19 7 6 
-1.32 1 . 51 -1. 78 

19 7 6 
-1.32 1. 5 1 - 1.78 

19 7 6 
-1.12 1. 5 1 -1. 78 

19 7 6 

o.oo 
o.oo 

100 .00 
120.00 
127.14 
137.50 
140.00 
150.00 
158.29 
1 2 .14 
166.67 

EO 
9 . 8 1 . 71 9 . 89 3 . 64 2 . 39 0 . 52 

36 43 36 37 37 3 7 
10 . 69 0 . 82 10. 69 3. 06 1.53 - 0 .76 

12 19 12 13 13 13 
15 .34 2 . 56 15 . 3 4 5. 88 3. 9 9 1.15 

5 12 5 6 6 6 
11.00 0 . 68 11 . 00 3 . 00 1.40 -1. 00 

0 7 0 1 1 1 
15 . 8 1 2 . 90 15. 81 6.32 4 .43 1.58 

4 1 1 4 5 5 5 
15 . 8 1 -1 4 .70 o. oo -o.oo -0.00 -o.oo 

4 5 - 2 -1 -1 -1 
15 . 81 - 14. 70 14 . 70 3.14 0 . 83 -2. 64 

4 5 5 6 6 6 
15 . 81 -14 . 70 14.70 -o.oo - o. oo -o.oo 

4 5 5 -1 -1 -1 
15 . 8 1 -1 4 . 70 14. 70 -o. oo -o. oo -o.oo 

4 5 5 -1 0 0 
15 . 81 -1 4.70 14.70 - o.oo -o. oo -o. oo 

4 5 5 -1 0 0 



MATRl X aF T 

MEANS 
S0IL 
S0Il 
S01L 
S01L 
S0ll 
S0Il 
S0Il 
S0Il 
S0Il 
S01L 
S01L 

McMASTER 
UNIVERSITY 

FORM 66- 43 -7 5 

o. oo 
0 o. oo 
0 o. oo 
0 

o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 

4 RANK 
6 RANK 
7 RA K 
9 RANK 

10 RANK 
11 RANK 

1 RANK 
8 RANK 
2 R NK 
5 RA K 
3 RANK 

F0R CR0P5 D v.,LE FER F0R 
-1 .41 - 1.52 6.50 

6 5 3 
-1.41 -0.80 10.00 

6 3 1 
-1.41 -0 . 80 4.56 

6 3 0 
-1.41 - 0 . 80 4.56 

6 3 0 
- 1.41 - 0 . 80 4 . 56 

6 3 0 
-1.41 - 0 . 80 4.56 

6 3 0 
-1.41 -0.80 4.56 

6 3 0 
-1.41 -0.80 4.56 

6 3 0 
-1.41 - 0 .80 4.56 

6 3 0 
-1.41 -0. 80 4 . 56 

6 3 0 

1MEAN o. oo 
2MEAN o. oo 
3MEAN o. oo 
4MEAN o. oo 
5MEAN o. oo 
6MEAN o. oo 
7MEAN 130 . 00 
BMEAN 150.00 
9MEAN 166.67 

10MEAN 200. 00 
llMEAN 205 . 00 

ST I P !RANKED 
-3.50 6 . 50 6.50 -1.00 6.50 6.50 6 . 50 

4 3 3 4 3 3 3 
-2. 00 10 .00 10. 00 1.00 10.00 10.00 10.00 

2 1 1 2 1 1 1 
0 .11 4 . 56 4.56 1.22 4 . 56 4 . 56 4 . 56 

1 0 0 1 0 0 0 
-o . oo o.oo o. oo -o.oo o.oo o. oo o. oo 

-l -2 -2 -1 -2 -2 -2 
-o. oo o. oo o. oo o. oo o. oo o.oo o.oo 

-1 -1 -1 0 -1 -1 - 1 
-o. oo o.oo o. oo -o. oo o.oo o. oo o.oo 

-1 -1 -2 -1 -2 -2 - 2 
-0.00 o. oo o. oo -o.oo o. oo o. oo o. oo 

-1 -1 -2 -1 -2 -2 - 2 
-o.oo o.oo o. oo - o. oo o.oo o.oo o.oo 

-1 -1 -2 -1 -1 -1 -1 
-o.oo o. oo o.oo - o. oo o.oo o. oo o. oo 

-1 -1 -2 -1 -1 -2 -2 
-o.oo o.oo o.oo -o.oo o. oo o. oo o. oo 

-1 -1 -2 -1 -1 -2 -2 



MA T IX eF r 

MEANS 
Sflll 
S0IL 
S01L 
S0 1L 
S0IL 
S01L 
S0IL 
S0IL 
S01L 
Sflll 
S0IL 

McMASTER 
UNIVERSITY 

FORM 66 - 43 - 75 

o . oo 
0 

o.oo 
0 

o.oo 
0 

o.oo 
0 

o.oo 
0 

o . oo 
0 

o.oo 
0 

o . oo 
0 

o.oo 
0 

o . oo 
0 

4 RA K 
ll RA K 

3 ANK 
2 RANK 
1 RANK 
1 RANK 
8 RA K 
9 RANK 

10 RANK 
5 RANK 
6 RA K 

F f! R CR f! PlA 
0 . 02 

46 
0.02 

46 
0 .02 

46 
0 . 02 

46 
0 . 02 

46 
0 . 02 

46 
0 .02 

46 
0 .02 

46 
0 . 02 

46 
0 . 02 

46 

1MEAN 
2MEAN 
3MEAN 
4 EAN 
5MEAN 
6MEAN 
7MEAN 
SMEAN 
9MEAN 

10MEAN 
11MEA 

0 Vi:\LE VALUE F 0R T 
0 .61 18.38 

40 21 
o . B 16 .70 

30 17 
0 . 58 12.61 

30 11 
0 .58 12.61 

30 11 
0 . 5 8 1 2 .61 

30 11 
0 .58 12 . 61 

30 11 
0 .58 12 . 61 

30 11 
0 .58 1 2 . 61 

30 ll 
0 . 58 12. 6 1 

30 11 
0 . 58 12.61 

JO 11 

o .o 
o.oo 

40.50 
42 .87 
1•/ • 92 
4 .:>.00 
45.00 
45 . 00 
45.00 
5 2.50 
56.25 

lP 1RA KED 
-2 .17 -5.71 -0.89 -0.89 -0.89 -0 . 89 18 . 38 

33 28 28 28 28 28 27 
-2.12 -5.21 -o .• 83 -0.83 -0. 83 -0.83 16.70 

23 18 18 18 18 18 17 
-2.43 -4.90 -1.40 -1.40 -1.40 -1.40 12. 61 

17 12 12 12 12 12 11 
-14.00 -o . oo -o.oo - o . oo -o.oo -o.oo o . oo 

4 -1 -1 -1 -1 -1 - 2 
-14 . 00 -1 . 00 2.00 2. 00 2 . 00 2 . 00 14.00 

4 5 5 5 5 5 4 
-14.00 -1.00 o . oo o.oo o . oo o . oo o . oo 

4 5 0 0 0 0 -1 
-14.00 -1.00 o . oo o.oo o . oo o . oo o.oo 

4 5 0 0 0 0 -1 
-14 . 00 -1 . 00 o.oo o.oo o . oo o . oo o . oo 

4 5 0 0 0 0 -1 
-14. 00 -1.00 o . oo o.oo o . oo o . oo o . oo 

4 5 0 0 0 0 -1 
-14.00 -1 . 00 o.oo o .oo o . oo o . oo o . oo 

4 5 0 0 0 0 -1 



MATRIX 0f T 

MEANS 
S0Il 
S0 1l 
S0Il 
S0ll 
S01l 
S0ll 
S01L 
S0Il 
S0 Il 
S01L 
S0ll 

McMASTER 
UNIVERSITY 

FORM 6 6-43 -7 5 

o.oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 

o. oo 
0 

4 ANK 
6 RANK 
7 RANK 
9 RANK 

10 RANK 
11 RANK 

1 R NK 
2 RANK 
3 RANK 
5 RANK 
8 RANK 

f0R CR0P2ANO 
-0.33 

12 
-0.33 

12 
-0 . 33 

12 
-0.33 

12 
-0.33 

12 
-0.33 

12 
-0.33 

12 
-0.33 

12 
-0.33 

12 
-0 . 33 

12 

1MEAN 
2MEAN 
3MEAN 
4MEAN 
SMEAN 
6MEAN 
7MEAN 
8MEAN 
9MEAN 

10MEAN 
11Mf:AN 

t1LE VALUE F0R STRIP lR 
-0.67 27.33 -0.67 

8 7 8 
-o.oo 15.65 -o.oo 

4 3 4 
- o. oo o. oo o.oo 

4 -1 0 
-0.00 o. oo -o.oo 

4 -1 -1 
-o.oo o.oo -o.oo 

4 -1 -1 
- o. oo o.oo -o.oo 

4 -1 -1 
- o.oo o.oo -o.oo 

4 -1 -1 
- 0 .00 o. oo -o . oo 

4 -1 -L 
- o.oo o. oo -o.oo 

4 -1 -1 
-o.oo o.oo -o.oo 

4 -1 -1 

o.oo o.oo o.oo 
o.oo 
o. oo 
o.oo 

53 . 98 
55.30 
55.30 
55 .30 
63.20 

KED 
27.33 27.33 -4 . 67 27 . 33 27 . 33 27 . 33 

7 7 10 7 7 1 
15 . 65 15.65 -2.24 15.65 15.65 15.65 

3 3 6 3 3 3 
o. oo o.oo -1751.45 o.oo o. oo o. oo 

-1 -1 2 -1 -1 -1 
o.oo o. oo -14011.60 o.oo o.oo o.oo 

-2 -2 1 - 2 -2 - 2 
o.oo o. oo -1751 .45 o. oo o.oo o.oo 

-1 -1 2 -1 -1 -1 
o.oo o. oo -14011.60 o.oo o.oo o.oo 

-1 -2 1 -2 -2 - 2 
o.oo o. oo -14011.60 o. oo o.oo o. oo 

-1 -2 1 -2 -2 -2 
o.oo o. oo -14011.60 14011.60 14011 . 60 140 11. 60 

-1 -2 1 1 1 1 
o.oo o. oo -14011 . 60 14011-60 o.oo o.oo 

-1 -2 1 1 -2 - 2 
o.oo o. oo -14011.60 14011.60 o. oo o. oo 

-1 -2 1 1 -2 -2 



MATRIX 0F T 

MEANS 
S0ll 
S01l 
S01l 
S0Il 
S0IL 
S0Il 
S0IL 
S0Il 
S01L 
S01L 
S0Il 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o.oo 
0 

o.oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 

o. oo 
0 

3 RA K 
4 RANK 
5 RA K 
6 RANK 
1 RANK 
8 RANK 
9 RANK 

10 RANK 
11 RANK 

2 RANK 
1 RA K 

F0R CR0P3 NO V&LE VAL E 
o.oo o.oo 

0 -1 
o.oo o.oo 

0 -1 
o.oo o.oo 

0 -1 
o.oo o. oo 

0 -1 
o.oo . oo 

0 -l 
o.oo o. oo 

0 -1 
o.oo o.oo 

0 -l 
o.oo o.oo 

0 -1 
o.oo o. oo 

0 -1 
o.oo o.oo 

0 -1 

1MEAN o.oo 
2MEAN o.oo 
3MEAN o.oo 
4MEAN o. oo 
5MEAN o.oo 
6MEAN o.oo 
7ME N o.oo 
SMEAN o.oo 
9MEAN o.oo 

l OME AN 52 . 00 
llMEAN 18.00 

F0R STRIP 1RANKED 
o.oo o.oo o.oo o.oo o.oo o. oo o. oo o. oo 

-1 -1 -1 -1 -1 -1 -1 -1 
o. oo o.oo o.oo o. oo o. oo o. oo o. oo o. oo 

-1 -1 -1 -1 -1 -1 -1 - l 
o.oo o.oo o.oo o.oo o.oo o. oo o. oo o. oo 

-2 -2 -2 - 2 -2 -2 -2 -2 
o.oo o.oo o. oo o.oo o. oo o.oo o. oo o.oo 

-2 -2 -2 -2 -2 -2 -2 - 2 
o.oo o.oo o.oo o.oo o.oo o. oo o.oo o. oo 

-2 -2 -2 -2 -2 -2 -2 - 2 
o.oo o. oo o.oo o. oo o.oo o.oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 -2 
o. oo o.oo o. oo o.oo o. oo o. oo o. oo o. oo 

-2 -2 -2 -2 -2 - 2 -2 - 2 
o.oo o.oo o. oo o.oo o.oo o. oo o.oo o.oo 

-2 -2 -2 -2 -2 -2 -2 -2 
o.oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 

-2 -2 -2 -2 -2 -2 -2 - 2 
o. oo o. oo o. oo o.oo o. oo o. oo o. oo o.oo 

-2 -2 -2 -2 -2 -2 -2 -2 



MATRl.X 0F T 

ME ANS 
S0ll 
S0 ll 
S01L 
S0 Il 
S01L 
S01L 
S0Il 
S0ll 
S0 Il 
S01L 
S01L 

McMASTER 
UNIVERSITY 

FORM 66 - 43 - 75 

o. oo 
0 o. oo 
0 o. oo 
0 

o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o. oo 
0 

6 RANK 
8 RANK 
4 A K 
9 RA K 
2 RANK 
3 RANK 
1 RA K 

10 RANK 
7 ANK 

11 RANK 
5 RANK 

F0R CR0P4ANO 
2.99 

50 
2 .99 

50 
2.99 

50 
2 .99 

50 
2 .99 

50 
2 .99 

50 
2 .99 

50 
2 .99 

50 
2.99 

50 
2 . 99 

50 

1 EAN 
2MEAN 
3MEAN 
4MEAN 
5MEAN 
6MEAN 
7MEAN 
8MEAN 
9Mt:AN 

lOME AN 
l1MEAN 

VoLE v LUE FfJR STRIP 1R 
o. oo 4.43 -0.91 

43 38 42 
-1. 0 3 0 . 15 -1 . 46 

19 14 18 
-1.03 1.11 -0.86 

19 7 11 
-1.03 1.11 -1.49 

19 7 6 
-1.03 1 .11 -1.49 

19 7 6 
-1.03 1 .11 -1.49 

19 7 6 
-1.03 1.11 -L.49 

19 7 6 
-1.03 1 .1 1 -1.49 

19 7 6 
-1.03 1 .11 -1.49 

19 7 6 
-1.03 1 .11 -1.49 

19 7 6 

o.oo 
o. oo 

52 . 20 
52 . 20 
52.51 
6 0 .28 
60.90 
60.90 
62.76 
65.25 
74.67 

KED 
31.04 -0.65 31 .04 4 . 43 -o.oo -2.22 

36 43 36 37 37 37 
26 .10 -3.53 26 .10 0 .15 -4.17 -6.33 

12 19 12 13 13 13 
8 . 31 -0.33 a. 31 1.11 - 0 . 09 -0.69 

5 12 5 6 6 6 
o.oo -5. 05 o.oo o. oo - o. oo -o. oo 

0 7 0 1 1 1 
4.95 0 . 78 4 .95 1.49 0 .91 0.62 

4 11 4 5 5 5 
4 . 95 -30.00 o. oo -o.oo - o. oo -o. oo 

4 5 -2 -1 -1 -1 
4 . 95 - 30 . 00 30 . 00 5 . 05 0 .89 -1.19 

4 5 5 6 6 6 
4 . 95 - 30.00 30. 00 - o. oo - o.oo -o. oo 

4 5 5 -1 -1 -1 
4 . 95 -30.00 30 . 00 -o.oo -o. oo -o. oo 

4 5 5 -1 0 0 
4 . 95 -30.00 30. 00 -o.oo -o. oo - o. oo 

4 5 5 -1 0 0 



MATRIX 0F T 

MEANS 
S0IL 
S0Il 
S0ll 
SYHL 
S0Il 
S01l 
S0ll 
S01l 
S0Il 
S0Il 
S0IL 

McMASTER 
UNIVERSITY 

FORM 66-43 - 75 

o. oo 
0 o. oo 
0 o.oo 
0 

o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

o.oo 
0 

4 RANK 
6 RANK 
1 RANK 
9 RA NK 

10 RA K 
11 RANK 

8 RANK 
1 RANK 
2 RA K 
5 RANK 
3 RANK 

F0R CR0P~ NO v LE VALUE F0R STRIP 
-1.27 -1.62 10 .43 

6 5 3 
-1.27 -1.00 o. oo 

6 3 1 
-1 . 27 -1.00 15.00 

0 3 0 
-1.27 -1.00 15.00 

6 3 0 
-1.27 -1.00 15.00 

6 3 0 
-1.27 -1.00 15.00 

6 3 0 
-1.27 -L. OO 15.00 

6 3 0 
-1.27 -1.00 15.00 

6 3 0 
-1.27 -1. 00 15.00 

6 3 0 
-1.27 -1.00 15.00 

6 3 0 

lMEAN o. oo 
2MEAN o. oo 
3M EA o. oo 
4 MEA o.oo 
5MEAN o.oo 
6MEAN o. oo 
7 MEAN 49.20 
8MEAN 51.17 
9MEAN 57.40 

10MEAN 57 . 40 
11MEAN 61 . 50 

l RA KED 
-1.27 10 .43 10.43 0 . 40 10.43 10 .43 10 .43 

4 3 3 4 3 3 3 
o.oo o.oo o. oo o. oo o.oo o.oo o.oo 

2 1 l 2 1 1 1 
1.00 15.00 15.00 3 . 00 15. 00 15.00 15. 00 

1 0 0 1 0 0 0 
-o.oo o.oo o.oo -o.oo o.oo o.oo o.oo 

-1 -2 -2 - 1 -2 -2 - 2 
-o.oo o.oo o. oo o.oo o.oo o.oo o.oo 

-1 -1 -1 0 -1 -1 -l 
-o. oo o.oo o.oo -o.oo o.oo o.oo o.oo 

-1 -1 -2 -1 -2 -2 - 2 
-o.oo o.oo o.oo -0.00 o.oo o.oo o.oo 

-1 -1 -2 -1 -2 -2 -2 
-o.oo o.oo o. oo -o.oo o.oo o.oo o.oo 

-1 -1 -2 -1 -1 -1 -1 
-o.oo o.oo o. oo -o.oo o.oo o.oo o.oo 

-1 -1 -2 -1 -1 -2 - 2 
-o.oo o.oo o.oo -o.oo o.oo o.oo o.oo 

-1 -1 - 2 -1 -1 -2 -2 



MAP 0F VALUE F0R STRlP 1 

o. o. o. o. o. 4 • o. o. o. o. o. o. o. 

o. o. o. o. o. 45. 65 . 65 . o. o. o. o. o. 

o. o. o. o. o. 45 . o. 63. 63. o. o. o. o. 

o. o. o. 70 . 70. o. o. 63. 0 . 148 . o. o. o. 

o. o. 45. 70. 68. o. 45 . 45. o. 61. 61 . o. o. 

o. o. o. o. 45. 65. 70 . 70. o. 61 . 49 . 41. o. 

61. 61. 61. 52 . 45. 45. 47. 52 . o. o. 29 . o. o. 

o. 61. 61. 52. 45. o. o. 52 . 29 . 29. 29 . o. o. 

o. o. 45. 27. o. 6 1. 61 . o. 4 5 . 65. 65. o. o. 

o. o. o. o. 65. a1. 56. 56. o. - o. o. 44. o. 

57. 57. 17. 51. 87 . 50 . o. o. o. o. o. 51 . 57. 

52. o. 17. o. o. 8 7 . 8 7. o. o. o. o. o. o. 

o. o. 41. 48. so. o. o. o. o. o. o. o. o. 

o. 4 5 . 45. 41. o. 55 . 55. o. o. o. o. 63. o. 

49. 59. 38 . 66 . o. 55 . o. o. o. o. o. o. o. 

McMASTER 
UNIVERSITY 

FORM 66 . 43-75 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 



90. 70. 38 . 65 . o. o. 63 . 61. 52 . o. 52 . 56 . 65 . 

o. 45. 78 . 65 . o. o. 63 . o. 52 . 56 . o. 65 . o. 

o. 7 0 . 70. o. o. o. o. 34. 56 . o. 5 7. 65 . 65 . 

o. 43. 45 . o. o. 44. 36 . 47. o. o. o. o. o. 

45. o. 48. o. 68. 44 . 36. 36 . 47 . o. o. 6 1. o. 

59. o. o. 34. 44. o. o. o. o. o. 45. o. o. 

48. o. o. o. 52. 57 . 5 7. 52 . 45. 52 . o. o. o. 

o. 55 . 66. 48 . o. o. o. o. o. 52 . o. 52. 57 . 

55. 55. 52 . o. o. o. o. o. 45. 45 . o. 68 . o. 

44. o. o. o. 45. 45. 45. o. 61. 45. o. o. o. 

34. 34. o. o. 45. 45. 50 . o. o. o. o. o. 45. 

o. o. o. o. 45. o. o. o. o. o. 27. o. o. 

o. o. 27. o. o. o. o. o. 44. 8 7. 2 7. o. o. 

o. 32. 32. o. o. 2 . 52 . 4 5 . 52 . o. o. o. o. 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. I o. 

o. o. o. 

o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 

o. o. o. o. 



4 5 . 

4 5 . 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

McMASTER 
UNIVERSITY 

FORM 66-43 - 75 

o. 

o. 

4 5 . 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 44. 

44. 4 4 . 

45 . 44. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

63. ~ 2 . 52- 52. o. 

o. 45 . 45 . o. o. 

o. 52. o. o. 55 . 

o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o .. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o .. o. o. o. 

o. o. o .. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

8 7. o. o. o. o. o. o. o. o. o. o. 

o. so . o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. o. o. o. o. 



APPENDII. C 



Total area in acres 

Market value 

Total Cropland 

Improved pasture 

Fallow 

Barn Yards & Garden 

Woodland 

Other improved 

VALUE OF MACHINERY 

Automobiles 

Trucks 

Tractors 

Grain binders 

Threshing machines 

Balers 

Forage harvester 

Milking machines 

Other 

TOTAL 

BLOCK I 
3 farms 

203 

$54,300 . 

129 

47 

5 

22 

$ 3,433. 

267. 

3,350. 

233. 

166. 

400. 

383. 

316. 

$10 , 423. 

$19,246. 

UNIFORM SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 
(all figures are averages for at least 3 farms) 

BLOCK II BLOCK III BLOCK IV 
3 farms 3 farms 4 farms 

118 111 90 

$26 , 000. $31,338 . $26,000. 

82 78 63 

11 21 14 

2 

4 4 3 

6 7 14 

13 1 

$ 100. $ 300. 

63. 

3,233. 375. 938. 

333. 95. 125. 

366. 440. 850. 

462 . 

125. 73" 268. 

$ 1 , 556. $ 918.30 $ 1,132. 

$ 3 , 331. $ 3 , 000.00 $ 3,899. 

BLOCK V BLOCK VI BLOCK VII 
3 farms 3 farms 3 farms 

122 80 147 

$32,333. $28,333. $45,000. 

73 62 61 

17 7 20 

2 

2 3 1.3 

21 6 57 

7 l 8 

$ 500 . $ 1,500. $ 300. 

33 . 133. 

1,478. 1, 293 . 333. 

166. 450. 109. 

67 . 567 . 

616 . 216. 

833. 

125. 226. 67. 

$1,515. $ 990 . $ 2,033 . 

$4,878 $ 5,793 . $ 3,259. 

I 



UNIFOR.J."\1 SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 
(all figures are averages for at least 3 farms) 

BLOCK I BLOCK II BLOCK III BLOCK IV BLOCK V BLOCK VI BLOCK VII 
3 farms 3 farms 3 farms 4 farms 3 farms 3 farms 3 farms 

LIVESTOCK 

Total eattle 89. 34. so. 54. 35. 33. 38 . 

a) calves 16. 8. 10. 17. 8. 4. 8. 
b) steers 14. 23. 1 4 . 6. 13. 20 . 
c) bulls 1. .7 .3 • 3 1 • . 33 
d) heifers 18. 3 . 7 . 7. 4. 3. 2 . 
e) cows and Heifers 54. 8. 9. 16. 15 . 13. 8. 

Number milked daily 33. 7. 7. 13. 11. 7. 8. 

Pounds of milk daily 1 ; 100. 243. 163. 440. 450. 293. 262. 

Total pigs 59. 55. 63. 96. 100. 49. 

a) under 6 mos. 58. 45. 53. 57. 98 . 33. 
over 6 mos. 3 . 10 . 10. 39. 2 . .33 

Sows 3. 4. 5 . .3 1 . 3 

Total horses • 7 5. 5 • 3. 3. 1.3 4.3 

Total Hens 700. 660. 470. 1,223. 473. 338.3 551 .3 

A) chicks 566. 175. 233. 450. 166. 
B) pullets 300. 365. 166. 133 . 317 . 
C) hens 185. 237. 363. 120. 205. 217 . 
D) other 133. 12. 18. 

Turkeys 4,000 

MAPLE SYRUP 

No. of buckets 33. 673 

No. of gallons s. ... 155 



No. of days employed 
off farm 

Hired help, no. of weeks 

Year round hired help 

Gal. of milk sold (May) 

Gal. of cream sold (May) 

Total lbs. milk produced 
(May) 

Cash wages paid 

Feed & Seed purchases 

BLOCK I 
3 farms 

41 

1 

3,533 

36,636 

$ 1,049. 

$ 3,255. 

UNIFORM SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 
(all figures are averages for at least 3 farms) 

BLOCK II 
3 farms 

17 

1 

412 

18 

6,304 

$ 260. 

$ 4,232. 

BLOCK III 
3 farms 

36 

1 

25 

2,617 

$ 470. 

$ 3,142. 

BLOCK IV 
4 farms 

13 

1 

953 

14 

12,388 

$ 198. 

$ 5,919. 

BLOCK V 
3 farms 

17 

1 

702 

39 

11,033 

$ 228. 

$18,296. 

BLOCK VI 
3 farms 

17 

53.3 

40 

4,868 

$ 5,553. 

BLOCK VII 
3 farms 

17 

1 

60 

6,381 

$ 787. 

$ 3,075. 



UNIFORM SOIL SECTION 
CENSUS DATA BY SUPER-BLOCK 

1961 
(all figures are averages for at least 3 farms) 

BLOCK I BLOCK II BLOCK III BLOCK IV BLOCK V BLOCK VI BLOCK VI I 
3 farms 3 farms 3 farms 4 farms 3 farms 3 farms 3 farms 

GROSS INCOME (in dollars) 

Value of crop sold $ 508. $ 215. $ 165. $ 153. $ 78. $ 6. 

a) Value of calves sold $ 251. 

b) Other cattle sold $ 2,722. $ 6,080. $ 5,446. $ 4,669. $ 1,700 . $ 5,407. $ 8,466. 

a) Weanling pigs sold $ 1,735. 

b) Other pigs sold $ 4,005. $ 2,197. $ 4, 423. $ 4,073. $ 8,438. $ 2,5 41 . 

Horses sold $ 58. $ 8 4 . 

Hens sold $ 408. .$ 78. $ 154. $ 1,298. $ 33. $ 120. $ 284. 

Turkeys sold $17,600. 

Dairy products sold $16,563. $ 1,654. $ 1,037 . $ 4,621. $ 1,501. $ 2,033. $ 1,237 . 

Eggs sold $ 1,361. $ 909. $ 2,466. $ 391. $ 1,022. $ 794. 

Maple products sold $ 331. 

Forest products sold $ 76. $ 931. 

TOTAL GROSS INCOME $20,452. $13,795. $11,743. $17,753. $25,452. $17,174. $14,668. 



M T 

M c MASTER 
U NIVERSITY 

FORM 66 - 43 - 75 

IX 0F 
23. 88 
4.48 
o. oo 

20. 90 
5 . 97 

11.94 
5 . 9 7 
o.oo o. oo 

20. 90 
o. oo 
1 .. 49 
4.48 
o. oo 

0CCURRENCES 
18 . 9 5 

9 . 47 
o. oo 

13. 68 
2 .11 

23.16 
3. 16 
2.11 
3 .16 

18 . 95 o. oo 
2. 11 
3 . 16 
o. oo 

S0 IL CR0S S CR.0 P 00 AS 
17.71 26 . 32 7 . 69 
8.33 15 . 79 o. oo 
5. 2 1 o. oo o. oo 

22 . 92 5 . 26 7. 69 
2 . 08 o. oo o. oo 

17. 71 10 . 53 o.oo 
10. 42 10 . 53 o. oo 

1 . 04 5 . 26 . oo 
o. 10 5 . 26 o. oo 
9 i8 5 . 26 84. 62 
2 . 08 o. oo o. oo 
l. O't 5 . 26 o.oo 
2 . 0 J 10 . 53 o. oo 
o. oo o. oo o. oo 

PERCEN T 0F S01L T0TAL F0R ST Rl P 2 
3 7. 5 0 o. oo o. oo 28 . 5 ., 50.00 o. oo o. oo o.oo o. oo 
o. oo o. oo o. oo o. oo o.oo o.oo o.oo o.oo o.oo 
o. oo 7. 69 o. oo o. oo o. oo o. oo o.oo o.oo o.oo 

12. 50 o.oo o. oo 14 . 29 16.67 o. oo o.oo o.oo o.oo 
o. oo o. oo o. oo 14 . 29 o.oo o. oo o.oo o.oo o.oo 

12. 50 7.69 o. oo o.oo 33.33 o.oo o.oo o.oo o.oo 
12. 50 7. 69 o. oo 28 . 57 o.oo o.oo o.oo o.oo o.oo 
o. oo 7.69 o. oo o. oo o.oo o.oo o.oo o.oo o.oo 
o. oo 7.69 o. oo 14 . 29 o.oo o. oo o.oo o.oo o.oo 

25 . 00 38 .46 100 . 00 o. oo o.oo o.oo o.oo o.oo o.oo 
o. oo 7.69 o. oo o.oo o.oo o. oo o.oo o.oo o.oo 
o. oo 7.69 o.oo o. oo o.oo o.oo o.oo o.oo o.oo 
o. oo 7.6 9 o. oo o.oo o.oo o.oo o.oo o.oo o.oo 
o. oo o. oo o. oo o.oo o.oo o.oo o.oo o.oo o.oo 



ATRlX 0F 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

24. 62 
13 . 04 
o.oo 

25.93 
44.44 
1 5 . 09 
17.39 
o.oo o. oo 

21 . 88 
o. oo 

16.67 
27 . 27 
o. oo 

0CCU. E CES 
27.69 
39.13 
o.oo 

24 . 07 
22 . 22 
41.51 
13.04 
40.00 
50 . 00 
28.13 o. oo 
33.33 
27.27 o.oo 

S0 IL CR k. s c 0P 00W AS 
.26. 15 7.69 1 . 54 
34.78 13 . 04 o. oo 
83.13 o.oo o. oo 
40.74 1 . 85 1.85 
22-22 o. oo o. oo 
32.08 3 .77 o. oo 
43.48 8 . -/0 o. oo 
20. 00 20.00 o. oo 
o.oo 16.67 o. oo 

14.06 1 . 56 17.19 
66.67 o. oo o. oo 
16. 67 16.67 o. oo 
l8.1b 18 . 18 o. oo 
o.oo o. oo o. oo 

PERCEt T 0F CR0P T0TAL F0R TRIP 2 
4.62 o. oo o.oo 3 .08 4 .62 o. oo o.oo o.oo o.oo 
o.oo o. oo o.oo o.oo o.oo o.oo o. oo o. oo o. oo 
o. oo 16.67 o.oo o.oo o.oo o. oo o.oo o.oo o.oo 
1. 85 o.oo o.oo 1 . 85 1. 8 5 o.oo o.oo o.oo o.oo 
o. oo o. oo o.oo ll. 11 o.oo o.oo o.oo o.oo o.oo 
l. 89 1. 89 o. oo o. oo 3 .77 o.oo o.oo o.oo o.oo 
4 . 35 4.35 o. oo 8 .70 o.oo o.oo o.oo o.oo o.oo 
o.oo 20 . 00 o.oo o.oo o. oo o.oo o.oo o.oo o.oo 
o. oo 16.67 o. oo 16 . 67 o.oo o.oo o.oo o.oo o. oo 
3.13 7. 81 6.25 o. oo o.oo o.oo o.oo o.oo o.oo 
o. oo 33.33 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
o. oo 16.67 o.oo o. oo o.oo o.oo o.oo o. oo o.oo 
o. oo 9 . 09 o.oo o. oo o.oo o.oo o.oo o.oo o.oo 
o. oo o. oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 



PERCENT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

14 

McMASTER 
UNIVERSITY 

FORM 66 - 43-75 

S0 IL,CR0P,TllED 

19. 82 

7.01 

1.83 

16.46 

2 .74 

16.16 

7.01 

1. 52 

1.83 

19.51 

Q. 9l 

1.83 

3.35 

o.oo 

20.43 6 . 10 

2 . 96 12.50 

29.27 19.21 

5.79 2.74 

3. 96 0 . 61 

2 .44 1.8 3 

3 . 96 0 . 9 1 

1.22 o. oo 
2 .13 1.22 

1. 83 o.oo 
o. oo o.oo 
o. oo o.oo 
o.oo o.oo 
o. oo o.oo 



MA TRI X 0F T 

MEANS 
S0IL 
S01L 
S0Il 
S01L 
S0ll 
S0IL 
S0IL 
S01L 
S01l 
S0Il 
S01L 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o.oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

o.oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

7 RANK 
8 RANK 

11 RANK 
5 RANK 
3 RANK 
6 RANK 
2 RA K 
9 RANK 

10 RANK 
1 RANK 
4 RA K 

F0R CR0P1ANO 
1. 49 

32 
1.49 

32 
1.4 

32 
1.49 

32 
1.49 

32 
1.49 

32 
1.49 

32 
1. 49 

32 
1.49 

32 
1.49 

32 

l ME N 
2MEAN 
3MEA 
4M EAN 
5MEAN 
6M EA 
7MEAN 
SMEAN 
9MEAN 

l OME AN 
llMEAN 

VBLE YIELD F0R ST l P 2 ANKED 
2 .57 -0.10 4. 23 

31. 19 15 
1.12 -1.34 2.74 

33 21 17 
1.1 2 -2.20 1.44 

33 20 16 
1.12 -2.20 3.30 

33 20 4 
1.1.2 -2.20 3.30 

33 20 4 
1.12 -2.20 3.30 

33 20 4 
1..1? -2.20 3.30 

33 20 4 
1..12 -2.20 3.30 

3 20 4 
1.12 -2.20 3.30 

33 20 4 
1.12 -2.20 3.30 

33 20 4 

o. oo 
. oo 

o. oo 
80 . 00 
8 7.65 
9 1. 6 7 
96 .67 

100.00 
10 3 .33 
11 0 .75 
112.00 

1.73 15.23 15.23 0 . 87 0 .93 15.23 
17 14 14 16 17 14 

0 .48 15.91 15 .91 -0.28 -0.96 15.91 
19 16 16 18 19 16 

- 0 .41 16.52 16.52 -1.09 -2.50 16.52 
18 15 15 17 18 15 

1.59 n. ss 11.55 0 . 86 o.85 11.5 5 
6 3 3 5 6 3 

-1.40 o.oo o.oo -2.00 -7.00 o.oo 
2 -1 -1 1 2 -1 

-1.40 11.00 11.00 -0.64 -1.30 11.00 
2 1 1 3 4 1 

-1.40 11.00 o. oo -10.00 -31.00 o.oo 
2 1 -2 0 1 -2 

-1.40 11.00 o.oo -10.00 -31.00 o. oo 
2 1 -2 0 1 -2 

-1.40 11.00 o.oo -10.00 -0.32 10.00 
2 1 -2 0 3 0 

-1.40 11.00 o. oo -10.00 -0.32 31.00 
2 1 -2 0 3 1 



M TRIX 0F T 

EA 
Sel ll 
S0IL 
S0IL 
S0 1L 
S0Il 
S0 IL 
S0IL 
S0 1l 
S01l 
S0Il 
S0 IL 

McMASTER 
UNIVERSITY 

FORM 66-43 - 75 

s 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o.oo 
0 

o.oo 
0 

o . oo 
0 

5 RANK 
6 RANK 
7 RANK 
8 RANK 
9 RANK 

10 RA K 
11 RANK 

3 RA K 
2 RA K 
4 RANI< 
1 R K 

F0R CR0P2A 0 VP.LE YI ELD F eJR STRI P 
0.34 .66 0 .17 

10 q 4 
0.34 0. 49 - 0 .14 

10 15 10 
0 . 34 0 . 49 -0.50 

10 15 9 
0 .34 ~.; .49 -0 . 50 

10 15 9 
0.34 0 .49 -o .5o 

10 15 9 
0 .34 .4 -o.5o 

10 15 9 
o . 4 0.49 -0 . 50 

10 15 9 
0 .34 0 .49 -0.50 

10 15 9 
0 . 34 0 .49 -0 . 50 

10 1.5 9 
0 . 34 0 .49 -0.50 

10 15 9 

l MEAN o . oo 
2MEAN c . oo 
3.MEAN o. oo 
4 MEAN .• oo 
5MEAN (J .O 
6MEAN o .oo 
7 MEAN o .oo 
8t-'EAN 2. 75 
9MEAN 8 . 56 

l OMEAN 86 . 6 7 
l lMEAN 88 .33 

2RANI<ED 
12.1.6 12 .16 12.16 12 .16 12.16 12.16 12.16 

1 1 1 1 1 1 1 
21. 67 21 . 6 7 2 1. 6 7 2 1.67 21 . 6 7 21.67 21. 67 

7 7 7 7 7 7 7 
19 . 65 19 . 65 19.65 19. 65 19.65 19.65 19.65 

6 6 6 6 6 6 6 
13 . 00 13.00 13 . 00 13.00 13.00 13.00 13.00 

1 1 1 1 1 1 1 
13. 00 o .oo o. oo o .oo o . oo o .oo o.oo 

1 -2 -2 -2 -2 -2 -2 
13 . 00 o . oo o . oo o . oo o .oo o .oo o.oo 

1 -2 - 2 -2 -2 -2 - 2 
13 . 00 o .oo o.oo o . o o o.oo o .oo o.oo 

1 -2 -2 -2 -2 -2 - 2 
13 . 00 o .oo o.oo o .oo o .oo o .oo o.oo 

1 -2 -2 -2 -2 -2 - 2 
13. 00 o . oo o . oo o .oo o .oo o .oo o.oo 

l - 2 -2 -2 -2 -2 - 2 
13 . 00 o .oo o . oo o . oo o .oo o .oo o.oo 

1 -2 -2 -2 -2 -2 - 2 



MA TRIX eF T 

ME ANS 
StH L 
S01L 
S01L 
S0IL 
S0 IL 
S01L 
S0 IL 
S0 IL 
S01L 
S0 IL 
se iL 

McMASTER 
UNIVERSITY 

o. oo 
0 

o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

1 RANK 
2 RANK 
4 RANK 
5 RANK 
6 RANK 
8 RANK 
9 RANK 

10 RANK 
11 RANK 

3 RANK 
7 RANK 

F0R CRII1P3A o.oo 
-2 

o. oo 
-2 

o. oo 
- 2 

o.oo 
-2 

o. oo 
-2 o.oo 
-2 o. oo 
- 2 o.oo 
-2 

o.oo 
- 2 

o. oo 
-2 

H~EAN 
2MEAN 
3MEAN 
4 MEAN 
5MEAN 
6M EAN 
7MEAN 
8MEAN 
9MEAN 

10 EAN 
ll MEAN 

[) VtllE YielD FeR 
-4L. 0 o.oo 

3 -2 
-4 L .0 o. oo 

3 -2 
- 4 1.00 41.00 

3 3 
-41. 00 41 . 00 

3 3 
-41. 00 41.00 

3 
-41.00 41.00 

3 3 
-41.00 41.00 

3 3 
-41.00 41.00 

3 3 
-41. 00 41.00 

3 3 
-41. 00 41.00 

3 3 

o.oo 
o. oo o.oo 
o. oo 
o. oo 
o.oo o.oo 
o. oo o.oo 

82 .00 
90 . 00 

ST IP 2RANK EO o. oo o.oo -o.oo o. oo o. oo o.oo o.oo 
-2 - 2 -1 -2 -2 -2 - 2 

o. oo o. oo -0. 00 o.oo o.oo o.oo o.oo 
- 2 -2 -1 -2 -2 -2 - 2 

4 1.00 41 .00 -4.00 4 1.00 41.00 41.00 41.00 
3 3 4 3 3 3 3 

o. oo o.oo -o. oo o.oo o.oo o.oo o.oo 
- 2 -2 -1 -2 -2 -2 -2 

o. oo o.oo -o.oo o.oo o.oo o.oo o.oo 
- 2 - 2 -l -2 -2 -2 -2 

o.oo o.oo -o.oo o. oo o.oo o.oo o.oo 
- 2 -2 -1 -2 -2 -2 -2 

o. oo o.oo -o.oo o. oo o.oo o.oo o. oo 
- 2 -2 -1 -1 -1 -1 -1 

o.oo o.oo -o.oo o.oo o.oo o.oo o. oo 
- 2 -2 -1 -1 -2 -2 -2 

o.oo o.oo -o.oo o.oo o.oo o.oo o.oo 
-2 -2 -1 -1 -2 -2 -2 

o.oo o.oo -o.oo o. oo o.oo o.oo o.oo 
- 2 - 2 -1 -1 -2 -2 -2 



MA TRIX 0F T 

MEA 
S0Il 
S01l 
S0 Il 
S0Il 
S01L 
S0 Il 
S01L 
S0ll 
S0 Il 
S0Il 
S0Il 

McMASTER 
UN IVERSI TY 

FORM 66-43 - 75 

s 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o.oo 
0 

o .oo 
0 

o.oo 
0 

o.oo 
0 

o.oo 
0 

o.oo 
0 

o.oo 
0 

7 RANK 
8 RANK 

11 RANK 
5 RANK 
9 RANK 
4 RANK 

10 RANK 
3 ANK 
2 RA K 
1 RANK 
6 RANK 

F 0R CR0P4ANO v LE I ELO F0R STRIP 
0 . 48 r . H8 1.01 

25 34 13 
0 .48 0 .29 0.40 

25 33 12 
0 . 48 0 .29 0 . 18 

25 33 21 
0 .48 0 .29 0 .1 8 

25 33 21 
0 .48 0 .29 0 .1 8 

25 33 21 
o. 48 0 .29 0 . 18 

2 33 21 
0 .48 0 .29 0 .18 

25 33 21 
0.4 8 . 29 0 .18 

25 33 21 
0 . 48 .29 0 .1 8 

2 , 33 2 1 
0 .48 0 . 29 0 .18 

25 33 21 

lMEAN c . o 
2MEAN .oo 
3MEAN . o o 
4 ME AN .oo 
5M EA 7 0 . 00 
6MEAN 8'5 .00 
7 MEAN 85 . 00 
8 ME AN 85 . 23 
9ME N 86 .15 

lOM EAN 88 . 2 1 
1 1MEAN 100 . 00 

2RANKED 
8. 90 - 3 .72 27. 82 2 7.82 5 .74 1. 0 1 27. 82 

13 13 12 12 13 13 12 
9 . 03 -4 .78 29 . 76 29 .76 5 • . 58 0.40 29 .76 

12 12 11 11 12 12 11 
20.15 -11.80 68 . 09 68 .09 12 .17 0.18 68.09 

21 21 20 20 21 21 20 
o. oo - o . oo o.oo o . oo o .oo o.oo o.oo 

0 0 -1 - 1 0 0 -1 
o . oo -o .oo o.oo o.oo -o.oo - o .oo o.oo 

0 0 -1 -1 0 0 -1 
o . oo -0 .00 o . oo o . oo o .oo o.oo o.oo 

0 0 -1 -1 0 0 -1 
o.oo -o.oo o.oo o . oo -o.oo - o .oo o.oo 

0 0 -1 -2 -1 -1 -2 
o . oo - o .oo o . oo o . oo -o.oo -o.oo o .oo 

0 0 -1 -2 -1 -1 -2 
o . oo - o .oo o . oo o .oo -o.oo - o .oo o.oo 

0 0 -1 -2 -1 0 -1 
o. oo - o .oo o.oo o . oo -o.oo - o .oo o.oo 

0 0 -1 -2 -1 0 -1 



MATRlX eF r 

MEANS 
S0IL 
S01L 
S0IL 
S0IL 
S0IL 
S0IL 
S0IL 
S01 L 
S0IL 
S01L 
S01l 

McMASTER 
UN IVERSITY 

FORM 66- 43 -75 

o.oo 
0 

o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

0 00 
0 

o.oo 
0 o.oo 
0 

4 RA K 
5 ANK 
6 RANK 
7 RANK 
8 RANK 

10 RANK 
11 RANK 

3 RANK 
2 RANK 
9 RANK 
1 RANK 

F0R CR0 5AND Vt'I LE Yl ELD F0R 
7.81 11 .09 39.00 

4 4 2 
7.81 L. 39 22.33 

4 2 0 
7.81 1.39 31.00 

4 2 0 
7.81 L. 39 31.00 

4 2 0 
7. 8 1 t. 39 31.00 

4 2 0 
7. 8 1 1.39 31.00 

4 2 0 
7. 81 1.39 31.00 

4 2 0 
1. 81 L. 9 31.00 

4 2 0 
7. 81 1.39 31.00 

4 2 0 
7.81 1.39 31.00 

4 2 0 

1MEAN o.oo 
2MEAN . oo 
3MEAN o.oo 
4.MEAN .oo 
5MEAN o.oo 
6MEAN c. oo 
7MEAN o. oo 
8MEAN 31 .. 00 
9ME AN 33 . 50 

lOME AN 35 . 00 
ltMEAN 48. 75 

STRIP 2RANKEO 
39 . 00 39.00 39. 00 39. 00 11. 00 39 . 00 39.00 

2 2 2 2 3 2 2 
22.33 22.33 22.33 22 .33 -1.00 22.33 22 .33 

0 0 0 0 1 0 0 
31.00 31.00 31.00 31 . 00 -4.00 31.00 31 . 00 

0 0 0 0 l 0 0 
o.oo o.oo o.oo o. oo -o.oo o.oo o.oo 

-2 -2 - 2 -2 -1 -2 -2 
o.oo o.oo o.oo o. oo - o. oo o.oo o. oo 

- 2 -2 -2 -2 -1 -2 -2 
o.oo o.oo o.oo o.oo -o.oo o.oo o.oo 

-2 -2 -2 -2 -1 -2 -2 
o.oo o.oo o.oo o. oo -o.oo o.oo o.oo 

-2 -2 -2 -2 -1 -2 -2 
o.oo o.oo o.oo o. oo -o.oo o.oo o.oo 

-2 -2 -2 -2 -1 -2 -2 
o. oo o.oo o.oo o. oo -o.oo o.oo o.oo 

- 2 -2 -2 -2 -1 -1 -1 
o.oo o.oo o.oo o. oo -o.oo o.oo o.oo 

- 2 -2 - 2 -2 -1 -1 -2 



0 

MA TRI X 0F T 

MEANS 
S0Il 
S0Il 
S01l 
SfHL 
S01l 
S01L 
S0Il 
S01L 
S0Il 
S0Il 
S0Il 

McMASTER 
UNIVERSITY 

o.oo 
0 o. oo 
0 

o.oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o .• oo 
0 

7 RANK 
8 RA K 

11 RANK 
6 RANK 
5 RANK 
3 RANK 
2 RANK 
1 RA K 
4 RA K 
9 RANK 

10 RA K 

F0R CR0PLA 
0 . 51 

32 
0 .51 

32 
0.51 

32 
0 . 5 1 

32 
0 . 5 1 

32 
0 .51 

32 
0 . 5 1 

32 
0 . 51 

32 
0 . 51 

32 
0 . 5 1 

32 

I MEAN 
2MEAN 
3M EAN 
4M EAN 
5MEAN 
6MEAN 
7MEAN 
8MEA . 
9MEAN 

lOMEA 
llMEAN 

0 Vul t FEK.T F0R STR I P 
. R7 -0.69 

31 19 
1.34 -1.00 

33 21 
1.34 -1. 7 1 

3 20 
1.34 -1.71 

33 20 
1.34 -1.71 

33 20 
1.34 -1.71 

3.3 20 
1.34 -1.71 

33 20 
t. 34 -1.71 

33 20 
1. 4 -1.71 

33 20 
1.34 -1.71 

33 20 

o.oo o.oo 
G. 0 

1~3.33 
160 .00 
165 . 8 
182.22 
190 .00 
20 .oo 
22 5 . 00 
250.00 

ZRA KED 
2 . 69 3 .15 17.05 17 . 05 -1.28 -5.38 17.05 

15 17 14 14 16 17 14 
2.15 2.66 17. 62 17 . 62 -1.58 -6.56 17.62 

17 19 16 16 18 19 16 
0 . 91 1. 72 25.61 25 .61 -2.29 -12.99 25.61 

16 18 15 15 17 18 15 
2.02 2 .28 8.76 8 .76 -0.49 -1.77 8.76 

4 6 3 3 5 6 3 
2.02 2 . 00 o.oo o.oo -2.60 -o.oo o.oo 

4 2 -1 -1 1 2 -1 
2.02 2 .00 46. 00 46. 00 -2.84 -29.00 46.00 

4 2 1 1 3 4 1 
2.02 2 . 00 46.00 o.oo -9.00 -o.oo o.oo 

4 2 1 -2 0 1 -2 
2 . 02 2 .00 46.00 o.oo -9.00 -o.oo o.oo 

4 2 1 -2 0 1 -2 
2.02 2 .00 46.00 o. oo -9.00 -1.00 9.00 

4 2 l -2 0 3 0 
2. 02 2 .00 46. 00 o. oo -9.00 -1.00 o.oo 

4 2 1 -2 0 3 1 



MATRIX 0F T 

MEANS 
S0Il 
S0IL 
S0 IL 
S01l 
S0Il 
S01l 
S0Il 
S0Il 
S0 1L 
S0IL 
S01l 

McMASTER 
UNIVERSITY 

o.oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 

5 RANK 
6 A K 
7 RANK 
8 RANK 
9 RANK 

LO RANK 
11 RANK 

3 RANK 
2 ANK 
1 RA K 
4 RANK 

0R CR0P2ANO 
1. . 53 

10 
1.53 

10 
1. 53 

10 
1.53 

10 
1.53 

10 
1.53 

LO 
1.53 

10 
1.53 

10 
1.53 

10 
1.53 

10 

l MEAN 
2MEAN 
3ME N 
'•M EAN 
5MEAN 
6MEAN 
7ME N 
BMEAN 
9MF.AN 

lOME AN 
llMEAN 

V ·LE rE-Kf 0R ST IP 
1.39 -0.93 

9 4 
0 .03 -1 . 70 

15 10 
0 .03 -1 . 64 

15 9 
0 .03 -1.64 

15 9 
0 . 03 -1.64 

L'> 9 
0 . 03 -1 . 64 

15 9 
0 .03 -1.64 

15 9 
0 .03 -1 . 64 

15 9 
0 .03 -1 . 64 

15 9 
0. 03 -1.64 

15 9 

c.oo 
o. oo 
o.oo 
o. oo 
o. oo 
o. oo o.oo 

120.00 
121.11 
156 .67 
l 'j J.33 

2R KED 
47.00 47 . 00 47.00 47.00 47.00 47.00 47 . 00 

l l 1 1 1 1 1 
5.28 5 . 28 5. 28 5 .28 5 . 28 5.28 5.28 

7 7 7 7 7 7 7 
4.58 4 . 58 4.58 4.58 4.58 4 .58 4.58 

6 6 6 6 6 6 6 
6 . 44 6 .44 6 . 44 6 .44 6 .44 6.44 6.44 

1 1 1 1 1 1 1 
6 . 44 o. oo o.oo o. oo o.oo o. oo o.oo 

1. -2 - 2 -2 -2 -2 - 2 
6 . 44 o.oo o. oo o. oo o.oo o.oo o.oo 

1 -2 - 2 -2 -2 -2 - 2 
6 . 44 o. oo o.oo o.oo o.oo o. oo o.oo 

1 -2 -2 -2 -2 -2 - 2 
6 . 44 o.oo o. oo o.oo o. oo o.oo o.oo 

1 -2 -2 -2 - 2 -2 - 2 
6 . 44 o.oo o.oo o.oo o.oo o.oo o.oo 

1 -2 -2 -2 -2 -2 - 2 
6. 44 o. oo o. oo o. oo o.oo o. oo o. oo 

1 -2 -2 -2 -2 -2 - 2 



MA TRIX 0F T 

MEANS 
S01l 
S0 Il 
S01L 
S0Il 
S0Il 
S0 Il 
S0 Il 
S0Il 
S01l 
S0Il 
S0ll 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

o. oo 
0 o. oo 
0 

o. oo 
0 

1 RANK 
2 RANK 
4 RANK 
5 RANK 
6 RA K 
8 RANK 
9 ANK 

10 RANK 
11 RANK 

3 ANK 
7 ANK 

F0R CR0P~At 0 v LE ERT F 0R 
o.oo - o.oo o.oo 

-2 3 -2 
o.oo - o.oo o. oo 

-2 3 -2 
o.oo -o. 0 o.oo 

- 2 3 3 
o.oo - c.oo o.oo 

-2 3 3 
o.oo - . 0 o.oo 

-2 3 3 
o.oo - o.oo o. oo 

-2 3 3 
o.oo - .oo o.oo 

-2 3 3 
o.oo -o. oo o.oo 

-2 3 3 
o.oo - 0 .00 o.oo 

-2 3 3 
o. oo - o. oo o. oo 

-2 3 3 

lMEA (; . 00 
2MEAN 0 .00 
3MEA o.oo 
4MEA o. co 
5MEAN o. oo 
6MEAN o.oo 
7MEAN o. oo 
8ME N o.oo 
9MEA o.oo 

lOM EAN 1 5 0 . 00 
llMEA 150 .00 

STK.IP 2RA KE D 
o.oo o.oo -o.oo o.oo o. oo o.oo o. oo 

-2 -2 -1 -2 -2 -2 - 2 
o.oo o.oo -o.oo o.oo o.oo o.oo o. oo 

-2 -2 -1 -2 -2 -2 -2 
o.oo o.oo o.oo o.oo o.oo o.oo o. oo 

3 3 4 3 3 3 3 
o.oo o.oo -o.oo 1 0 . 00 o.oo o.oo o.oo 

- 2 -2 -l -2 -2 -2 -2 
o.oo o.oo -o.oo o. oo o.oo o.oo o. oo 

-2 -2 -1 -2 -2 -2 - 2 
o. oo o.oo -o.oo o.oo o.oo o.oo o. oo 

- 2 -2 -1 -2 -2 -2 - 2 
o.oo o.oo -o.oo o.oo o.oo o.oo o.oo 

-2 -2 -1 -1 -1 -1 -1 
o. oo o. oo -o.oo o.oo o. oo o. oo o.oo 

-2 -2 -1 -1 -2 -2 -2 
o. oo o.oo - 0 . 00 o.oo o.oo o. oo o.oo 

-2 -2 -l -1 -2 -2 -2 
o. oo o.oo -o.oo o.oo o.oo o. oo o.oo 

-2 -2 -1 -1 -2 -2 -2 



M TRIX 0f T 

ME ANS 
S0 1L 
S0 IL 
S01L 
S0IL 
S till L 
S.01L 
S0IL 
S0ll 
S0IL 
S0 IL 
S0 IL 

McMASTER 
UNIVERSITY 

o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 

o.oo 
0 

o. oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 

1 RA K 
8 RA K 

11 RANK 
6 RA K 
5 RANK 
9 RANK 
3 RA K 
1 RA K 
2 RANK 
4 RANK 

10 RA K 

F0R CR0P4A. D \/MLE ER f f0R ST 
-0.01 2 .16 -3.20 

2 ]4 13 
-0 . 01 2.39 -3.71 

25 33 12 
-0.01 2.39 -8 . 86 

2 33 21 
-0.01 2 .3 - 8 . 86 

25 33 21 
-0.01 2.39 - 8 . 86 

25 33 21 
-0.01 2.39 -8 . 86 

2 33 21 
-0.01 2 .39 -8.86 

25 33 21 
-0.01 .39 -8 . 86 

25 33 21 
-0.01 2 .39 -8.86 

25 33 21 
-0.01 2. 39 -8.86 

25 33 21 

lMEA o. oo 
2 EAN o. oo 
3MfA o.oo 
4MEAN 150.00 
5ME N 160.00 
6 EA 160.00 
7 MEAN 170 .45 
8MEA 201 .43 
9MEAN 201 .54 

lOME A 240.00 
llMEAN 240 .00 

I 2RA KED 
3 . 44 4.27 16.73 16.73 3 .44 -3.20 16.73 

13 13 12 12 13 13 12 
4.01 4 . 9 7 19.44 19. 44 4 . 01 - 3 . 71 19.44 

12 12 11 11 12 12 11 
1. 33 2 . 60 21 . 70 21 .70 1.33 - 8 . 86 21.70 

21 21 20 20 21 21 20 
o.oo o.oo o.oo o.oo o.oo o.oo o. oo 

0 0 -1 -1 0 0 -1 
o. oo o. oo o. oo o.oo o. oo -o.oo o.oo 

0 0 -1 -1 0 0 -1 
o. oo o. oo o. oo o. oo - o.oo - o.oo o. oo 

0 0 -1 -1 0 0 -1 
o. oo o.oo o. oo o. oo -o.oo - o.oo o. oo 

0 0 -1 -2 -1 -1 - 2 
o. oo o.oo o. oo o.oo - o.oo -o.oo o. oo 

0 0 -1 -2 -1 -1 - 2 
o. oo o. oo o. oo o.oo -o.oo -o.oo o. oo 

0 0 -1 -2 -1 0 -1 
o. oo o. oo o. oo o.oo - o. oo - o. oo o. oo 

0 0 -1 -2 -1 0 -1 



MATRIX 0F T 

MEANS 
Sfilll 
S0Il 
S01l 
S0 ll 
S0 Il 
S01l 
S0Il 
S0Il 
S.0ll 
S01l 
S0Il 

McMASTER 
UNIVERSITY 

F R 6 .43.75 

o. oo 
0 

o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

o. oo 
0 o. oo 
0 o.oo 
0 

4 RANK 
5 RA K 
6 RANK 
7 RANK 
8 RANK 

10 RA K 
ll RANK 

2 RANK 
3 RA K 
9 RANK 
1 RANK 

F0R CR0P5A 
4 . 92 

4 
4 . 92 

4 
4.92 

4 
4.92 

4 
4. 92 

4 
4 . 92 

4 
4 . 92 

4 
4.92 

4 
4 . 92 

4 
4.92 

4 

lMEA 
2MEAN 
3MEAN 
4MEA 
5MEAN 
6MEAN 
7 MEAN 
8MEAN 
9MEAN 

l OME AN 
llMEAN 

D Vt. LE FE T F0R ST 
s . oo 21 . 00 

4 2 
-L.OO 31 . 00 

2 0 
-1.00 o. oo 

2 0 
-L.OO o. oo 

2 0 
-1.00 o. oo 

2 0 
-1.00 o. oo 

2 0 
-1.00 o. oo 

2 0 
-1.00 o.oo 

2 0 
-1.00 o. oo 

2 0 
-1.00 o. oo 

2 0 

o. oo 
o.oo 
o. oo 
o. oo 
o. oo 
') . 00 u.oo 

155.00 
160.00 
16 . oo 
21 0 . 00 

IP 2R KED 
21 . 00 2 L . 00 21.00 21 . 00 5 . 00 21.00 21. 00 

2 2 2 2 3 2 2 
31 . 00 31 . 00 31.00 31 . 00 -1. 00 31.00 31.00 

0 0 0 0 1 0 0 
o. oo o. oo o. oo o. oo o.oo o.oo o.oo 

0 0 0 0 l 0 0 
o. oo . oo o. oo o. oo -o.oo o.oo o.oo 

- 2 -2 -2 -2 -1 -2 -2 
o. oo o. oo o. oo o. oo - o. oo o.oo o.oo 

-2 -2 -2 -2 -1 -2 - 2 
o. oo o.oo o. oo o. oo - o.oo o.oo o. oo 

- 2 -2 - 2 -2 -1 -2 -2 
o. oo o. oo o.oo o. oo -o.oo o.oo o.oo 

-2 -2 -2 -2 -1 -2 - 2 
o. oo o. oo o. oo o. oo -o.oo o.oo o.oo 

-2 -2 -2 -2 -1 -2 -2 
o. oo o. oo o.oo o. oo -o.oo o. oo o.oo 

- 2 -2 -2 -2 -1 -1 -1 
o. oo o. oo o. oo o. oo - o.oo o.oo o.oo 

- 2 -2 - 2 -2 -l -1 - 2 



MA TRI X 0F T 

MEANS 
S01l 
S01L 
S0 1l 
S01l 
S01l 
S01l 
S 0 Il 
S0ll 
S0 1L 
S0 IL 
S01l 

McMASTER 
UN IVERSITY 

FORM 66-43 - 75 

o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 

7 RANK 
8 ANK 

11 ANK 
5 RANK 
3 RANK 
6 RA K 
2 R NK 
9 RANK 

10 RANK 
1 ANK 
4 RANK 

F0R CR OPlA 
1 . 49 

32 
1.49 

32 
1. 49 

32 
1 .49 

32 
1. 4 

3 2 
1.49 

32 
1. 4 

32 
1.49 

32 
1.49 

32 
1-49 

32 

I MEAN 
2MEAN 
3MEA 
4 ME N 
5MI::AN 
6MEAN 
7MEA 
8ME 
9MEA 

l OME N 
ll MEAN 

0 / Bl L VALUE F0R ST I 
2 57 -0.10 

31 19 
1. 12 - l. 3 4 

33 21 
1.12 -2 . 20 

33 20 
1. 12 - 2 . 20 

33 20 
1.12 - 2 . 20 

33 20 
1. 12 - 2 . 2 0 

33 20 
1.12 -2 . 20 

13 20 
1. 12 -2 . 20 

33 20 
1. 12 - 2 . 20 

33 20 
1.12 - 2 . 20 

33 20 

o. oo 
o. oo o.oo 

36 .00 
. 44 

4 L. 2.5 
43 . 50 
4 5.00 
46 .50 
49 . 84 
5 0 .40 

2RANKED 
4. 23 1 . 73 15 . 2 3 15 . 23 0 . 87 0 . 93 15 . 23 

15 17 14 14 16 17 14 
2 . 74 0 .48 15 . 9 1 15 . 9 1 - 0 .28 -0.96 15. 9 1 

17 19 16 16 18 19 16 
1.44 - 0 .41 16 . 52 16. 52 -1. 09 -2.50 16.5 2 

16 18 15 15 17 18 15 
3. 30 1 . 59 11. 55 11 . 55 0. 86 0.85 11.55 

4 6 ..3 3 5 6 3 
3 . 30 -1. 40 o. oo o. oo -2.00 -7.00 o. oo 

4 2 -1 - 1 1 2 -1 
3. 30 - 1 .40 11. 00 n . oo -0.64 -1.30 u.oo 

4 2 1 1 3 4 1 
3 . 30 - 1.40 11. 00 o. oo -1 0 .00 -31.00 o.oo 

4 2 1 - 2 0 1 -2 
3. 30 -1 .40 11. 00 o. oo -10.00 -31.00 o.oo 

4 2 1 -2 0 1 - 2 
3 . 30 - 1 .40 11. 00 o. oo -10.00 -0.32 10.00 

4 2 1 -2 0 3 0 
3 . 30 - 1.40 11. 00 o. oo -10.00 - 0 .32 31.00 

4 2 1 - 2 0 3 1 



ATRIX 0F T 

MEANS 
S0 IL 
S0 IL 
S0 1L 
S0 Il 
S01L 
S0 IL 
$0ll 
S0Il 
S0ll 
S01L 
S0IL 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o . oo 
0 

o. oo 
0 

5 RANK 
6 RANK 
7 RANK 
8 RANK 
9 RANK 

10 RANK 
11 RANK 

3 RANK 
2 RANK 
4 RANK 
l RANK 

F0R CR0P2A 
0.34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 
0 . 34 

10 

lMEA 
2MEAN 
3MEAN 
4MEAN 
5M AN 
6MEAN 
7MEAN 
8MEAN 
9MEAN 

10MEAN 
1lMEAN 

0 V ' U: V LUE F0R ST IP 2RA KED 
0.66 0 . 17 12 . 16 

9 4 1 
0 .49 -0 . 14 21 . 6 7 

t5 10 7 
0 .49 - o . so 19 . 65 

15 9 6 
0 .49 -o . 5o 13. 00 

15 9 l 
0 .49 -o . 5o 13 .. 00 

15 9 l 
0.49 -0 . 50 13 . 00 

15 9 1 
0.49 - 0 . 50 13. 00 

15 9 1 
0 .49 -o . 5o 13 . 00 

15 9 l 
0 .49 -o.5o 13 . 00 

15 9 1 
0 .49 - o . 5o 13. 00 

15 9 1 

o . oo 
o.oo 
o .oo 
(}. 00 
o .oo 
o.oo 
o . oo 

65.37 
67.59 
68 . 47 
6CJ .78 

12-16 12.16 12. 16 12 . 16 12.1 6 12. 16 
1 1 1 1 1 1 

21 . 67 21.67 21.67 21 . 67 21. 67 21. 67 
7 7 7 7 7 7 

19 . 65 19. 65 19.65 19 . 6 5 19 . 65 19 . 65 
6 6 6 6 6 6 

13 . 00 13. 00 13.00 13. 00 13. 00 13 . 00 
l 1 1 1 1 1 

o . oo o . oo o . oo o . oo o . oo o . oo 
-2 -2 -2 - 2 - 2 - 2 

o . oo o . oo o.oo o . oo o . oo o .. oo 
- 2 -2 -2 - 2 - 2 - 2 

o . oo o. oo o.oo o . oo o . o o o . oo 
- 2 -2 -2 - 2 - 2 - 2 

o.oo o. oo o . oo o . oo o . oo o . oo 
-2 -2 -2 -2 -2 - 2 

o . oo o . oo o .oo o . oo o . oo o . oo 
- 2 -2 -2 - 2 - 2 - 2 

o . oo o . oo o.oo o. oo o . oo o . oo 
-2 -2 -2 - 2 -2 - 2 



MA TRI X 0F T 
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S01L 
S0IL 
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S0ll 
S0Il 
S0ll 
S0IL 
S01l 
S0Il 
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McMASTER 
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o.oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.:oo 
0 

1 RANK 
2 ANK 
4 RANK 
5 A K 
6 RANK 
8 RA K 
9 RA K 

10 RA K 
11 RA K 

3 RANK 
7 RANK 

F0R CR0P3A 0 VBLE VALUE F0R 
o.oo -41.00 o. oo 

-2 3 -2 
o.oo - 41 . 00 o.oo 

-2 3 -2 
o.oo - 4 1. 00 41.00 

-2 3 3 
o. oo -41. 00 41 . 00 

-2 3 3 
o.oo - 4 1.00 41 . 00 

-2 3 3 
o. oo -41. 00 41.00 

-2 3 3 
o.oo -41.00 41.00 

-2 3 3 
o. oo -41.00 41.00 

-2 3 3 
o. oo -41.00 41.00 

-2 3 3 
o.oo -41.00 41.00 

-2 .3 3 

I ME AN o.oo 
2MEAN o.oo 
3MEAN o. oo 
4MEAN o.oo 
5ME N o. oo 
6MEAN o.oo 
7MEAN o. oo 
8MEAN o. oo 
9ME N o. 0 

lOME AN 85 . 28 
11 MEAN 93 . 60 

ST IP 2RA KE o. oo o.oo -o.oo o. oo o.oo o. oo o. oo 
-2 - 2 -l -2 -2 -2 -2 

o.oo o.oo -o.oo o. oo o. oo o. oo o.oo 
-2 -2 -1 -2 -2 -2 - 2 

41 . 00 41 . 00 -4.00 41 . 00 41.00 41.00 41.00 
3 3 4 3 3 3 3 

o.oo o. oo -o.oo o.oo o.oo o. oo o.oo 
-2 - 2 -l -2 -2 -2 -2 

o.oo o.oo -o.oo o.oo o.oo o.oo o.oo 
-2 -2 -1 -2 -2 -2 - 2 

o.oo o.oo -o. oo o. oo o.oo o.oo o.oo 
-2 -2 -1 -2 -2 -2 -2 

o.oo o. oo -o.oo o.oo o.oo o.oo o.oo 
-2 -2 -1 -1 -1 -1 -1 

o. oo o. oo -o . oo o.oo o.oo o.oo o.oo 
- 2 -2 -1 -1 -2 -2 - 2 

o.oo o. oo -o. oo o.oo o.oo o.oo o.oo 
-2 -2 -1 -1 -2 -2 - 2 

o. oo o. oo -o.oo o. oo o.oo o.oo o.oo 
-2 -2 -1 -1 -2 -2 -2 



MATRI X 0F T 

MEANS 
S01L 
S0IL 
S01L 
S0IL 
S0IL 
S0IL 
S0IL 
S01L 
S0IL 
S0IL 
S0 IL 

M c MAST ER 
UNIVERS ITY 

o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 

o.oo 
0 

7 RANK 
8 RANK 

11 RANK 
5 RANK 
9 RANK 
4 RANK 

10 RA NK 
3 RANK 
2 RANK 
l RANK 
6 RANK 

F0R CR0P4AND 
0 . 48 

2':> 
0.48 

25 
0 .48 

25 
0 .48 

25 
0 .48 

25 
0.48 

25 
0 .48 

25 
0 .48 

25 
0.48 

25 
0 .48 

25 

1HEAN 
ZMEAN 
3 MEAN 
4 MEAN 
5MEAN 
6 MEAN 
7MEAN 
8MEAN 
9ME AN 

10MEAN 
llMEAN 

Vt' LE VALUE F0R STRIP 
.88 1. 01 

34 13 
0.2£) 0 .40 

33 1 2 
. 29 0 .18 

33 2 1 
0 . 29 0 .1 8 

33 21 
0 . 29 0 .18 

33 21 
0 . 29 0.1 8 

33 21 
0 . 29 0.18 

33 21 
0 . 29 0 .1 8 

3 3 21 
0 . 29 0.1 8 

33 21 
0 . 29 0 .18 

33 21 

o. oo 
o. oo o. oo 

52 . 20 
60 . 90 
73 . 95 
73. 95 
]Lt . 15 
74 .95 
76. 75 
87 . 00 

2RANKEO 
8 . 90 - .3 .7 2 27. 82 27. 82 5 .74 1.01 27. 82 

1.3 13 12 12 1.3 13 12 
£) . 03 -4.78 29 . 76 29.76 5.58 0.40 29.76 

1 2 12 11 11 12 12 11 
20.15 -11. 8 0 68 . 09 68 . 09 12.17 0 .18 68 . 09 

2 1 2 1 20 20 21 21 20 
o. oo - o. oo o. oo o. oo o.oo o.oo o.oo 

0 0 - 1 -1 0 0 -1 
o. oo - o. oo o. oo o. oo -o.oo - o.oo o.oo 

0 0 -1 -1 0 0 -1 
o. oo - o.oo o. oo o. oo o.oo o.oo o.oo 

0 0 -1 -1 0 0 -1 
o. oo - o.oo o. oo o. oo -o.oo -o.oo o.oo 

0 0 -1 -2 -1 -1 -2 
o. oo - o.oo o.oo o. oo -o.oo - o.oo o.oo 

0 0 -1 -2 -1 -1 -2 
o. oo - o. oo o. oo o. oo -o.oo -o.oo o.oo 

0 0 -1 -2 -1 0 -1 
o. oo - o.oo o. oo o. oo -o.oo -o.oo o. oo 

0 0 -l -2 -1 0 -1 



MATRIX 0F T 

MEANS 
S0Il 
S0Il 
S01L 
S0 Il 
S0Il 
S0Il 
S0Il 
S0Il 
S0IL 
5 .0 ll 
S0IL 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o. oo 
0 o. oo 
0 o. oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 o.oo 
0 

o.oo 
0 o.oo 
0 o.oo 
0 

4 RANK 
5 RANK 
6 RANK 
7 RANK 
8 RANK 

10 RA K 
11 RA K 

3 RANK 
2 RA K 
9 RANK 
1 RANK 

F~R CR0PIJAND Vt LE VALUE f0 , 
7 . 81 11.09 39.00 

4 4 2 
7. 81 1.3 22.33 

4 2 0 
7. 81 1.39 31 .00 

4 2 0 
7.81 1 .39 31 . 00 

4 2 0 
7.81 1. 3 3 1.00 

4 2 0 
7.81 1.39 3 1.00 

4 2 0 
7.81 1.39 31.00 

4 2 0 
7. 81 1.39 31 .00 

4 ? 0 
7. 81 1.3 31.00 

4 2 0 
7. 81 1. 39 31.00 

4 2 0 

lM EAN o. oo 
2MEAN o. oo 
3MEAN o. oo 
4 MEAN o. oo 
5MEA o. oo 
6MEAN o. o 
7M EAN o.oo 
8MEAN 50 . 84 
9MEAN 54.94 

LOME AN 57.40 
11 MEAN 79 .95 

ST lP 2 ANKEO 
39 . 00 39.00 39 . 00 39.00 11. 00 39.00 39 .00 

2 2 2 2 3 2 2 
22 . 33 22 . 33 22 . 3:S 22 .33 -1.00 22.33 22.33 

0 0 0 0 1 0 0 
3 1.00 31 .00 31.00 31. 00 -4.00 31.00 31.00 

0 0 0 0 1 0 0 
o. oo o.oo o.oo o. oo -o.oo o.oo o.oo 

- 2 -2 -2 -2 -1 -2 -2 
o. oo o.oo o. oo o. oo -o.oo o.oo o.oo 

- 2 -2 -2 -2 -1 -2 -2 
o.oo o.oo o. oo o. oo -o.oo o.oo o.oo 

-2 - 2 -2 -2 -1 -2 -2 
o.oo o.oo o.oo o. oo -o.oo o.oo o.oo 

- 2 -2 -2 -2 -1 -2 -2 
o. oo o.oo o.oo o. oo -o.oo o.oo o.oo 

-2 - 2 -2 -2 -1 -2 -2 
o.oo o.oo o.oo o.oo -o.oo o.oo o.oo 

-2 -2 -2 -2 -1 -1 -1 
o. oo o.oo o.oo o.oo -o.oo o.oo o. oo 

- 2 -2 - 2 -2 -1 -1 -2 



M P 0F VALUE F0R STR IP 2 

o. o. o. o. o. o. o. o. o. o. o. 

o. o. o. o. o. o. o. 34. o. o. o. 

o. o. o. o. o. 57. 34. o. o. o. o. 

o. o. o. o. o. 5 • 61 . o. o. o. o. 

o. o. o. o. o. 59. o. o. o. o. o. 

70. o. 55. o. 34. 5 • ~9 . o. o. o. o. 

10. o. o. o. o. a. o. o. o. o. o. 

61. 56. o. o. o. a. a. o. o. o. o. 

o. o. o. o. o. o. o. o. o. 70. 70. 

45. o. o. o. o. o. o. o. o. o. o. 

55. 71. 71. o. o. 59 . o. 63. 63. o. o. 

o. o. 87 . o. o. 59 . o. o. o. o. o. 

83. o. 34. 68. o. 57. 45. 45. 49. 67. 34. 

83. 87. 34. 34 . 56. 4. 94 . 45. 45. o. 34. 

78. o. 45. o. 8 7. 83 . 8 3. 78. a. o. 36. 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 
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o. o. o. 

o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o .. o. o. o. o. o. 

o .. o. o. o. o. o. 

o. o. o. o. o. o. 

o. a. o. a. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 

o. o. o. o. o. o. 



87. 87 . 52 . o. 74. o. 74 . 36 . 74. 36 . 36 . 36 . o. 

52 . 52. 45 . o. 45. 78. 78 . 65 . 70 . 36 . o. o. o. 

o. 41. o. o. 45. o. o. o. o. o. o. 78 . 7 8 . 

o. o. 7 4. o. o. o. o. o. 63 . o. o. 7 • o. 

o. o. o. 45 . 70. o. 36 . 74. 74 . 79 . 79 . 79 . o. 

o. o. o. 45 . o. o. o. o. o. o. o. o. o. 

o. o. o. 45 . 70 . o. o. o. o. 79. 79 . o. o. 

o. o. o. 45 . 45. 45 . o. 87. 8 7. 45 . 83 . o. 83 . 

o. 6 8 . 6 1. 74 . 45. o. o. 87. 45 . 78 . 45 . 45 . o. 

o. 68 . 61. o. 68. o. o. 82 . 4 5 . 4 5 . 45 . 8 7. o. 

o. 68 . 6 1. o. 68 . o. 82 . o. 4 5 . o. 45 . 87. o. 

o. 68 . 65 . 65 . 70. o. o. o. o. o. 79 . 87. o. 

o. 20 . o. o. o. 36 . 36 . o. o. o. o. o. o. 

o. 55 . o. o. o. 36 . 74. 50 . 50 . 50 . 63 . 82 . o. 

McMASTER 
UNIVERSITY 

FORM 66-43-75 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 

o. o. o. o. o. 



o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 
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MFG00DCH IL D2 

19SECOO 00= 
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