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Introdnotio 

aae treble. the elimination ?ror in experiments 

is a very comprehensive one. So to i, 

results tiiat it is extremely difficult to arrive at definite and 

accurate conclusions. She more fully the investigator is a S 

the extent to which his results nay have been influenced by vario 

combinations of factors, the lose certain Is he tiiat his tion 

of results is correct. Bvery investigator m to obtain ace 

data, and to have his conclusions backe asd ox antal e 

ile each investigator realizes that Iiis jbtained £.-

experiments are not absolutely accurate, many treat numerous so 

of errors li/^itly under t: accession that tiie errors are 30 small as 

to have no material effect on the ultimate results* A discussion of 

some of the factors which may have a direct and marined effect on 

results may serve to illustrate this point* Other sources of erro* 

were overlooked for many years through lack of a knowledge of their 

existence, and doubtless many have yet to be discovered. 

As the sources of error comnon to field experiments become 

known, attempts are made to devise methods of eliminatir 

m rec ears a great deal of ex-wrimental work has been da 

this t in view and much valuable information lias hem secure; 

How. as each m icntal area presents difficulties peculiar to 

it, tliere is still much to be accomplished- It was with this in 

that the present iro :atlon was undertaken* 
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Piscussions of Some of t) i»ror and el Is of 

Overcoming *E3©m. 

Hechanical Errors * 

Of all the errors which are liable to be introduced . 

experiment work, I connected with mechanical operations are pro 

the most difficult to eliminate pes 

iborate systems may be adopted embracing the opt 

of seeding, methods of harvesting, sise an dots an 

of replications etc. When once establis" f are not i 

folio. thus the errors they were desi to overcome 

But in many of the mechanical operations the human c 

ispominent part. Each season the in • nts . 

mast be constantly on guard lest throu;*i some slight carelo;. 

3arently trifling; in itself, an error may be introduced larger 

eliminated by the elaborate system which has been 

on a measure indoors seem to be considerable appear trifli 

ground in the field* Again, in the case of an experimen: 

^e&in crop, there may easily be a difference in the stayo of maturit 

which various plots are harvec. .?ferenoo in t 

of grain from different plots to shatter during the oporai of harvest: 

and trans porting to fee tlirasher* It may also happen that t 

liance is net sufficiently fine to respond quickly to small differences 

in r/ ;i ;.-f:. Beak ef H M aeev* Bemtiened ..-v eeatribute mull areata eaiel 

in the aggregate cause results to vary cone lie rably from the truth. 

Ehe following example may serve to illustrate t voint . 



I* 

m ».fslS.;iaiae of 8:,/ 1 ,-', or *3 .*•'. 

would a ? to t e to 

not contiguous* But, if in trim ...••..-, 

veiiO xiy yield at $ of 50 basils of well 

acre, one plot, «.- ire ferl to 82.?'x 

to ,» x 13*0, both being taken as •••.-—fortieth of an aci 

si lif er is M 9i l« 

it s on »B" were veil aataa 

r and W4 tows • ; a 

afterno | i.ost. If, on H a oi;;. . 

oats or i not inc- to shatter, wore 

led ii .ag foil.. 

ht ©& i contain 1 re moisture than the oats frorr 

er no loss in hauling* An unsuitable 

to be road -J- pound le in it re. 

ore than it real • As a result, tar to 

•f 52. 

er acre, a difference of 5. . els i 

lity, tlB yields from boi, have been 

Pil! 

plou , bar.; and tht of m 

or ferti is exerci tinaaeaj 

>rk the occurronc-

errors of this net my seen to be one 

,/ork will realise how easily such errors may be 
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aade during a busy season, if the difficult it i to a shoi 

labor, uncertain weather ant unsuitai • -at, have to be 

A keen realisation* on the part of all cc e wor) 

of the significance of apparently small errors will probably do more 

tnan anything else to foster the habit of accuracy and to eliminate 

errors of a mechanical nature. 

\gfeeds as a Source of I&Tor* 
• i ' in i in •!.- m 'fi •' i » c » . j u a 

Care should be taken that the plots are free from weeds bef< 

experiments are begun, and that be kept free from weeds year afto 

year* If this point be neglected a large error in results may be int; 

duced* By tolerating the presence of weeds the investigator is not only 

subjecting the crop plants to a deleterious influence but the weed set 

ani stems may have a marked effect on the weights of the crop harvest: 

For instance, if, in a plot of timothy, there is a trace of couch, a 

trace of mouse-ear ohickweod, a trace of perennial sow fciistlo, a tra. 

of ox-eye daisy, a trace of sheep-sorrel, a m a trace of dried stubble 

from the £>revious year's clover crop, it obviously would be opiite I, 

correct and misleading to regard the total cured yield from this plot 

as timothy hay* If this were done, not only night an error of at least 

5 percent be introduced, but a premium is also placed on a treatment or 

condition which encouraged the xjroduction of this foreign material* 

If a composite sample were taken for dry-matter determi n, the 

presence of the mature and woody atens of weeds would m-

error, as their wt in relation to that of the whole plot won! 

increased when expressed as dry-matte: 

file:///gfeeds


rror in tho Xnt tat ion, of Yiolds*, 

©ae matter of the i station of i, 

as In I oase of rk alone a very If 

lntr_ » Since tlie b in I 11 

farm crops is the prod notion of food for man or domestic animals. 

.I'latlon of, yields 8 on the actual value of 

for the particular purpose for which it was grown, and not merely ex~ 

as so many pounds of material regardless of Its value for t! 

>ort of life, for the production of energy, flet -;.Hc, wool, et 

or for some other special ose* it Is desira 

difference in percentage hull of oats be taken into consideration, 

this may not bo sufficient, If there should be a marked di 

the feeding value of the kernel itself. Again, in fora .s, it 

seem desirable ttbat yields should be reduce a dry-*iatter basis in 

order to overcome the wide variations in moisture content* But la thi 

suffici IjJay it not be the means of introducing an error 1 than 

that it so ks to eliminate unless it be known at what s of maturit 

of the t the dry-matter be greatest feed! oss all 

plots to be compared be harvested at that stage, and, in the of 

eroos valuable for adding succulence to the ration, unless it bo known 

from results of extensive feeding experiments how much of the value of 

the ea onds on its auccux and how much on tho actual .mite 

which the or >vides* 
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Error ftao to Different Bates i 

Crrantham (6a) after ith wheat eoncl 

io a variation In yiel tit ion I 

rates of see 

Kiesselbach (ll) as a result of experiment n at 

braska Agricultural iment Station sug , since the 

rate of seeding of varieties varies co , due to differences in t 

of growth, the optimum rate for each shoulrl be de termini '-ons 

are undertake i 

Error Oaused by Seeding on Different Dates* 

Seeding on different dates when varieties or tr ,ts are 

compared may be the cause of Introducing a large error* 

Honklns (10) reports on experiments conducted at Ottawa, in, 

and Agassis, by the Dominion Experimental tfarms, to determine the inf I 

o£ data of seeding on yield of grain* She first seeding was made as early 

a land was read:, to sow. Fiva successive seodir 

intervals of one week. suits show very wide vaxdations tawa 

over a ten year period, and very sli ifferences at Ka, 

over a nine year period* Hie concludes that differences due to da' 

ing depend largely on the climatic conditions of the locality in 

experiments are being conducted. Be suits are shown in (Babies 1 

Cable 1 - Influence of Date of Seeding on Yield of Grain at Ottawa* 

1st* 

an 
an i 
4th* 

4 

s-i ing 
80 '/I/lg 

3 0 Ftnwj 
aowi a 
•aaliig 

Oats 
bu* 

53*3 
.6 

50.7 
45.0 
40.2 
31. 1 

San 
Barl 

bu* 
. 

44.2 
33.5 
91*4 
26.1 
23.7 

Year Average* 
Spring Kheat 

bu* 
17. 
20 
14.1 
12.2 
10.6 
8*6 

Peas 
bu* 

:> . 

33.LJ 
3; 
1*9 

26.:. 
23... 
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Uahle 2 ~ Xnflu 

e Year Avera 

1st* 
-
.-,', 

• 

i 

. 

seeding 

Spa»i 
Bappan, 

• 

21.6 
21. 
20. 
18.1 
19 .6 
18*6 

• 

Agassis, 
» . 

21. 
22. 
21.6 
23.9 
21*4 
21*8 

•» 

« 

55.9 
60.9 
55.1 

fc 

42.1 

Oats 
., J3l2, 

45*3 
48*6 
48*0 

. 

51* 
-

> . 

53*0 
.8 

31.4 
31* 
31* 
.0 

* . 

22 
i. 1 

22.4 

•7 

Errors Caused by Qom^tition,* 

She effect of competition between s for 11 ire a 

nutrients may be the means of introducing a lai rror especially if < 

plots are small, and have thus a relatively large area in a i V 

. 

Stadler (16) In discuss! >lcal systematic errors meat: 

petitioxi between varieties of different types, resultir 

e row plots* As a result of extensive experiments 

Lversitv of ;isi>oavi, Cola ,Io* he found that, due t 

relative values of varieties under si row coi 

different from those obtained under field conditions. Shis indie that 
also 

. •• arable error may/result, when plots larger than re 

used, through competltl ir contiguous borders* 

Cunningham ( 5} in experiments conducted at Macdo :e, 

that the yield of oats was diminished through competition wl 

adjacent barley plots and that late-sown plots, adjacent to 

Jta, CQ reduced in yi Id Hki etltio 
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Hayes and Ar 2}, In eempari 

oats and barley, obi- conclusive evi 

competition between rows of grain when grown a din of 1 fa 

Kiesselbach (11), after a ?ive experimentation ex 

a number of years, found that t he re is marked nit ion in one ant 

row corn test plots and in nursery tests of small grains when two 

are grown adjacent to each other* 

ra Due oct* 

to be as la tlv of e m 

border effect* !2als effect ma reasr aanaa 

as out by Winner and Broadfoot (19). In enperi 

with 94 plots o oh 1-100 acre, & x ?2. 

four rdors, one fa side of which was o 

border rows, it was found tJie yield of t; ttaide 

... i o?oent ,ter t twelve plot rows, an! th.. 

fai • I not exi le bu rows* dlhe 

durin . very favorable ...ants In t-

being slow in mati*_ A be ripe at time of harvest. \ 

they may be ttack of v. ant ti 

in yield than the inner rows of t plot. 

Cunningham ( 5) has shown tiiat inn yield of marginal 

r,s was increased "by the use of a cultivated, pi fcl that 

the effect extended to the third row within the plot, t was 

greatly reduc • the use of ono border row* He b the 

of seeding la border row influenced bonder effect, thick ing bei 
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more effective in re - it* neither fall wheat nor fall 

the border row of oat plots, was as effect 

aa was oats* 

Barber ( 3 J states that at the 23alne Agricultural 25xper3 

Station plants in the borders of plots aorrounded by alleys had a i 

period of growth and a higjher yield of grain than those in ana la r 

of the plot* 

Hayes an! Garner ( 9 } state that when it is desirable to 

yields comparable with tliose obtained, under field conditions t r 

should be removed to the depth of at least a foot; and or reason 

for the removal of a border is provided by the fact that dif m 

and strains may have unequal anility to utilize the um>- i alo 

the pathway* 

Amy and Hayes ( 2)* i» conducting variety tests of oats, whea 

barley, on long narrow plots surrounded by an eighteen inch pa I , found 

tht a aaanayflfl at least one foot within the me* 1 were af 

the additional adjacent space, anal that there was oonsi le indication 0 

variations in the response of varieties to border effect. 

Amy ( 1 }, after extensive experimenting advises the removal of 

least two six Inch border rows from each side of grain plots bo 

lie the extent and m of border effect will vary ac to 
0 

the season, the size and shape of plots* the care with which manure is 

applied near borders, It seems desirable th van final this a cure 

by the use of at least two border rows, or around each 

plot; and that this area be occupied by plants of tba variety as the 

In the plot* 
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Brro: tsed by an. 
****-——**——""*" M***- ,*-* t lt——•* w* >"--"*-Tn-i< h'—iili •• ̂ r.trii-|iinw nun • IWI nun muni. 

She matter of a perfect stand is v vari In 

stand must be avoided whenever aecaJ unless such variation is directly 

caused by tfoe nature of the pa lax* experiment in hand* 

5Sie error caused by an imperfect stand is difficult to es 

It mi • aidered that where an imperfect s existed — 75 percent, 

for instance — th Id of ana plot, had the el been perfect -

estimated mart ; annee the actual yiol, 

I Stadler (16) lias shown t .lants Iiavi it of >s 

due to an imperfect stand aro materially influence rath 1 

competition for food and moisture, and also that plants differing in 

and even in variety, differ widely in the extent to which they are ben 

by this extra apace* 

It is also a matter of consiion observation that, in a row of mangels 

or swedes, an individual is usually very much larger than nei ats 

in the same row, if it lias been favored by the extra apace affords 

. lack of a normal st&- • 

It is obvious, therefore, that an accurate calculation of the efx 

of an Imperfect stand is extremely difficult. 

Krrors Due to Climatic Pastors* 

An the crop which is being grown experimentally is influenced by 

climatic factors such as moisture, temperature, humidity, sunshine 

etc., It is necessary that trials be conducted over a period of years, wj 

all other factors as nearly constant as penaible* fax ; should consti­

tute at least one cllraatio cycle in order that the error introduced by se 



differences, if not el 

value, fills might not be necessary were it not for the fact i\. 

factors influent.- t only the plants at also the * 

the soil in which the plants are growing. Bar I 

anndy soil 1 experimental area would be I iore afi 

vier soil in the a "<rea. 

enwjen (t 2a) reports on work done at the Cornell 

plots were found to have a tendency to change in relat: 

ductiveness as a result of seasonal variations* 

Karri Butt ( 7 ), as a result of experiments conducted 

long perio tare at the Iftah iznperimsnt Station, have been able to el 

very clearly, the danger of drawing conclusioua £» mts 

be&n conducted but a few years. 

i-'irrora Caused by the Application '.anure« 

In all instances the application of manure from animals 

neceesar. the fertility of an experimental area great care is 

-jontial in the methods of ha- rrevious to Its application if ve~ 

2as*ge errors are to be avoids . ile it Is very important t snare 

be applied at a uniform rate, and in a direction crosswise of that of i 

plots, it is equally important that Che manure be of uniform fuallty. 

2he quality and value of manure depends so ota the source fa oioh 

it was obtained, the litter used, the care of 1he liquid excrement, the 

amount of fermentation it lias undergone, the extent and manu 

it has 'oeen. I ad to the ele lous to its apolicat o* 

b it is almost always subject to very wide variations vary 
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value from a product which is alnost worthless to one which contains a high 

a?een£age of valuable plant nutrients and ta.2113-for10.ing compounds* 

Shutt (15), in discussing barnyard mnure manes the following state­

ment; "Ho farm product is so variable as manure, the composition and value 

cf which depends on a great assy factors- Among these aro tiie kind, ago, 

funotio- food of the animal producing it, the quality and nature of the 

litter employed, ant last but not least, tlie cars taken in its production 

and preservation*" 

Brook*? (4), in an exhaustive discussion of the origin, care and 

composition of farmyard Bj&nare shows the possibility of great variations 

its value at the time of applying it to the land. 

It is therefore quite apparent, that tlie tank of e&talaing a supply 

of manure of uniform quality to he used on an experimental area is a difficult 

one; and that careful methods of handling const be adopted to insure a thoro 

nixing of the menses obtained ftreffl various sources, if very largo errors are 

to be avoided. Shis latter point becomes more important When viewed in the 

light of the fi. 3 at Bcthamsted, where experiments with barley have shown 

that the effect of manure is not of snort duration but may extend over a period 

of at least thirty-five years* 

Errors Caused by Soil Variations* 
.. . ~ * . i in II i i. m i n i , i, 

uSio most universal source Cf error is, without douot, tiiat caused by 

variations in the productive capacity of the soil of experimental a* 

ifiiat such variations exist has DGQII amply proven and many methods of reducing 

errors caused thereby have been tested. 

One accustomed to think of the soil as merely an inert Sana of 

http://ta.2113-for10.ing
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earthy material, largo areas of which appear quite similar to tiie eye, 

might be justified In believing that there would be no difficulty in 

selecting a site for a number of fortieth acre contiguous plots which 

would vary very little in productive capacity* She general appearance 

of uniformity in the various crops produced on those areas often serves 

to corroborate those conclusions. But, when it is considered that the 

soil, as found te&ay, is the result of the working of many complicated 

factors whie: m Ojoerating for centuries* it aeuld ho somewhat 

surprisi uniformity* wnen it is further considered that the 

productive capacity is infl ". by temperature, composition znA color, 

position in relation to anrreuuding areas, nature of subsoil and under­

lying strata, composition and nature of the soil solution, state as re­

gards colloidal properties, and nature and. state of the micro -organic 

population, an?, by numerous other factoas, it would be still more sur­

prising to find any marked degree of uniformity. 

It Is therefore but natural that Harris (8) should find positive 

evi of soil heterogeneity in areas wni opeared to be proa a 

uniform crop as judged hy $10 oyo of trained investigators* ho a result 

of his investigations lie states that the lack of uniformity of the experi 

atal field la the most . of variation i:.i plot yields. 

is error due to unoqua" rity Of tlie soil is apparently 

the most important cause of what Seres . Hall (12) refer to an tlie 

^experimental error1' attached to the result of field trials anil "• due to 

so many incalculable factors that it may be described as casual"-
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TOT. 

ove stated the ex. bal er 

du incalculable factors sanies 

conducted riments* i 

a gre: J ,al of worlc lias bQ&a done wit lew of reducing it t 

lowest value* 33he m \ A in reducing t. rror have boon bar; 

nl replications of 

raetion by 1; is* 

,r and Ball (12) found oe*-

periments at Rothamste v systematic replications of fori 

X>lots reduced the experimental error to within 2 percent of too result. 

Stadler (16) after investigating the value w? 

of yields, feu i lot variability in thv 

tests and an increase in five; but that, as a rule, the 

areas of high a tea sr *s of low var Lt; -

.rd ( 13) after e: Imentin sugar beets 

rows 16 inches apart a I feet Ions, conclude 

er of check rows sit-., ... inches from IS 

useful as a basis of comparison of varieties or at a of sugar s, 

except when repeated in combination with repllc s of the i s* 

Olmatead (1£b) made sal 

,ilts of ilerGGT and Hall's j 12 lots, aery*a at pi 

and Iiyon's potato x̂ lots* result of Ions ] 

.ioation of small plots, not for obtaining 

but -oans of provl of tS 

of I o total ired 

for fie J. e* 
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She Ccoalttee on Stand j ( 1 4 ) 

nomxas. the use of lon{« narrow plot mt am, 

soil variations. For • %m*m in soil fortuity t use „ 

Plots from one-taentioth acre to one-tonth M M , « 

of plots required an mailable- for field M 

- 10tS 0f not l9ss * 

lso steto f. 3f «** plots i5_ 

«.**« H >cfcs are used for the purpose of 6rrorSj 

>ro->ortian of such plots I ,s to 

Day {6 ) obtainc ta froa a one-four 

o^ainin, 100 rows 155 feet lo, 

•« Mstloal invest! 

* has an important effect « , ,lon. ;le „ 

« in the direction of 

••** • square plots , , 

W accurate than mil single plots, iucr Sima 

°f <Sl* curacy of ,at. ; 
» size of the plot * * a giTen a w 

Jdesselbach (11) v/or: i e U s of . 

ts of Kherson oats. 1 ^ ; 

«* fficlont of variability «a * „ 

long narrow plots than bv i 

lots was f ,. 
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Summorby (17 } In - tae 

replica tic -

-: tho ox ;ts we 

\ ,t an increase in the 1 of plots reduced variability 

r, was mere is 

of reduo. _ . /as cither the siae or i of plot .. 

is limited, aeon; 

re >ions of email plots than by fewer replications of 

I a result of experiments . ti mell with 300 eat 

ray (18 j fouu -t small plots were more effective In 3 vari 

bility than were lav d ks of siae and S 

id that variation decre as tiie 

to four* An Inves ion of the Vc . f cheeks as a waunn of 

>, if three times the probable error wore tak no 

consistent significant con m was obtained by any methods of eh >r 

frequ - jcks. 

lie the work of the above mentioned investigators ice 

v of replication as a means of eecuri >r accuracy, it be 

erroneous to conclude that the nature of variation which night so-

)S on an exoorimental a a sin 

o kind only* It woula, therefore, see io the ~- la 

bei ten for experi rriod on for a 

. of several years, and that tost the different t of 

Ich a 'rown in futua s. 
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, .Object* 

st of the present Snvestig U t 

of siaes and shapes of plots, and of numbers of aj 

of variation as measured by the coefficient of variabilit 

arterial and ifethoda* 

2be data on which this investigation is based was o"! from 

results of an experiment conducted at Hacdonald College, dur 

Of 1922, to provide material for a study of sell • 

At that institution an area 110 links, fr ith to nor 

links, from west to Bast, in what Is known as tho SoutI - \% pie I 

chosen as be at fair uniformity and i lentatlvc of ot 

that local!t * | least twelve years previous to the 

experiment, this ar i received uniform treatment, tlie yields ef t 

various crops being such as would have very little affe ;% 

ferenoes in the productivity. 

In the spring of 1VZZ it was seeded with tforth earn Dent corn 

in hills 5 links x 5 links, there being 3386 hills in all* <Ehe see 

waa composite material obtained from a c o m breeding block. 

Early in tlie s its were thinned so as to leave thi 

in each hill, A very uniform stand was obtained and ir crop nan 

Bach hill was harvested s tely, weighed green, . -

in decagrams* 

Climatic Conditions* 

(She season of 1 i2ed by low precipit duri 

h of anj 



and by low te: tine t̂« 

.aed in t . itecrc 

records at KaedonaM Co: e mean monthly 

mean monthly precipitation for nths of April tc 

ten } led, 1911 - 1930, and also for the same months of t ^ 

ole 3« - Sean Monthly temperatures. 

fens 
1911-20 

Year 

192 

Apr. 
40.6 
-a.. 

jr* 

2*10 
5.45 

May 
54.9 
57. 

Sable 4. 

ilay 
3.20 
2.09 

June July 
.5 70.4 66* 
.6 67.9 65* 

- MM ipltat 

June Jul/ 
3.1u 2*10 3.50 
6.29 3.16 3* 

61 

3* 
1* 

^ of grouping Yields of Hills* 

In order tiiat tiie method of grouping yields of Mils may be clearly 

understood, the rows of hills exte from South to Horth are I r 

termed "rowsH and are numbered 1 to 154, from West to Bast* Bach row is 

considered as being made up of 22 hills, tlie hills In each row belli oered 

, from South to IJorth* 

In this invc tin outside hills all around tiie 

ell bore rows Ho. 146 and upward. Oierc then remain 

2880 hills on the yields of which calculations are based* Various si 

3 of plots could t ; e formed by conbini J or rows. 

*2hus Row Zf containing hills 2 to 21 inclu V /be regar lot 5 

links x 100 links* ';/ combining Row 2, hills 2 to 21, Low 3, hills 

21, ,ot 10 links x 100 links may bo formed* :.jlots 50 links Ion id of 

vai.' the may be formed by e ering tiie area as be 
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two aaetions, I Ti0 n 

5 links x 50 links, and How 2, plots 12 te 21 §fcm another plot 

50 links. 3y combining tiie? if rows, plots of various elans as 

nay be formed. 

Shis plan of Mils so as to form various a: 

of plots will be more clearly understood by reference t t . 1. 



' 

• 

. 

B S 11 

t* 

How 
Number 

So-

r 

/3 

If 

/ a. 3 *- 6- 6 7 r 9 rc tf /x g (£ /^./7/r/ya<n/ia 

rtfa 

/3fr 

/?? 

tfl 
/fZ 

/?* 

/?< 
/?7 





-

• - on* 

gr -st 75 -,.is. See . 

hill 4.9 decs 

istrlbutl 1380 plots" of ITort" 

Dent corn is form of a frequency curv . 21-A. 

,-lolas fa so Mils provide t itical deme m. of 

rroneous conclusion? be 0 :ults in test. 

vaa s, when one plant! 

of two contiguous rows of each variety, is made, m 

In the past. * is error may bo allnln I - m-

est over a number of . But, since tMs . 

the laws of chanco alone, inherent difference? 

tria. B to be conducted over a long per r years* 

a? the tonetratlng the above points, t La, 

In r acre, of rows 2 to 145, 5 links x 100 links ea 

same rows paired to fovea 72 two-row plots 10 links x 100 links e 

are shown i )le 5. It be obsc at variability is reduc 

by use of a two-row TJlot* 
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. " : • -

and also 72 two-row plots of l?ort t co 

is of . ;s* Yi 
links a 100 links* 10 links x 100 11 

ia per acre. Sons per acr, 
14. 

16.16 
16• 22 • •••«•<»••••• ».*•*•*• Jio• 
16* 

15.31 
.84 ** • •••*« l^* 

15.05 
16*66 ...*.* *••. - « 
16.43 
14.6S »••• I * 
15.66 

,74 *••* **•« 
15* 
16.43 *••• 15.88 
14.60 
14*40 * 14.50 
15.15 

.54 «••• 15.35 
15.23 

.72 .... - 15*98 
14.94 
.54 ** ••*•• 14*24 

15. 
1S.C4 *— ..,*.. 16.17 
16.05 
16., 16.27 
15* 
16.61 *- 16*18 
16.88 
laurs ....* 1*»81 
17.85 
17.41 H . 
17*46 

.26 

17.5 17.07 
17.30 
17 • 00 •••••••••••••••••••*• it* U 
17. 

.««.<•• .•«.••»••«.•«• j>r.n 

17.82 
17.5a ..•.#. 17. 
17, 
17.93 *....»... 17. 
17. 

. 17 •• 16.50 
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Yie: us. Yi Is* 
5 i 

fans per acr 

JL f . Oi£ •••••••••••*••••.. 1'/ • 

17. 
j-0.00 . 4 « « * . . . . . . . . . . a s . Jul " 

17. 
« « a o c > i » a « . a «•»•*••« J. » • O b 

17 • 
17*81 .•••....*.....•••. 17. 
17. 55 

.« 

10.3C5 

16*91 
17.63 [ 
17. 
17.56 3 
17. 
16*77 16. 

17.aO 16.63 
16. 

15.71 

16.15 
17.90 17. 

17.00 17.36 
16.65 

16-
15*41 
17.17 16* 
17.25 
17.71 17.48 

16.29 16.54 
17. 
17.21 17* 
17. 

. 17. 
.77 

.37 
16.69 : . 
16. 
16.37 
.36 

15*32 * 113. 
16* 
16.64 16.39 
16* 

• JO 16.77 
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I *d* ] 

Yields Yi Lota* 
5 links x 100 links. 10 links x 100 11 

Sons per acre 'lions o* 
16. 
i£> . UO . . * * • # . . . o . o * e ... . J.O a |(j 

if a OU ..•a*«..».e...6«*r XG * i'O 

16-
16 • L'O • •«ov»<»...*a.*«aa»« 1 6 . 5 1 

JL£) .MV ••••••••••*••••••. u.o* «/*3: 
16.46 
17.m ...^ 10.37 
16.54 
15*30 ..... 

«.*a.«.«a«a*aaaa«a J.O ° *'JU 

15.73 
16.68 16.20 

.21 
17.13 ..... 16*67 
16.39 

,. 15*74 
.38 
.47 

16-
17.09 
16*33 
1 R 2 16.13 
IV. 
17.45 17.37 
16*31 
17.14 
15.41 

16. 
17.11 
17.10 17.11 
15.78 

* 8 1 ••••.. . . a a a . 

15.97 
15.32 
16*31 

16*20 

15*76 
15*76 
14* 
16*'la .................. 

20.22 

14. 
.. 
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:ietliod Bmplojed in lleasurixy; lariat ion. 

u yields obtained frou the various sisos, shapes a 

replications of pints were found, and fron tiie GO the standard deviation 

and the coefficient of variability v/ero determined. 2he probable error 

of tlie mean, of tho standard deviation ant of the coefficient of varia­

bility, were calculated in accordance with tiie following' forrjula:-

I * jb 0.6745 (T 
Vh~ 

r= ±0.67413 cr 
•»• • ,.i« ** • ! ! • 

Bo a ±0.6745c 

vafer 
. of the nean of averages -4u*lJl) + l?rt2)+U'y>x)Z+ (?«^n)2 

Che coefficient of variability along wita its probable error is 

rein estplo; as of conpari efficiency of the different 

sices, shapes, air', replications of plots in reducing variability. 

Sises and os of plots as a Efeana of Beducino; friability* 

ran the 144 rows of hills, each row 5 links ac 100 links, plots 

10 X 100, 15 x 100, 20 s 100, 30 x 100, 100, 60 :.: 100, arid 120 X 100, 

re found h'j ^ouping 2, 3, 4, 6, 0, 12 and 24 adjacent rows* She results 

are shown in Table 6, ng. 32* 

On tlie whole there is a tendency towards a gradual decrease in the 

coefficient of variability as the size of the plots is increased. Ehis, 

however, is not quite uniform; and, since vari.ition is high, there is no 

marked Indication of reduction in variation following an increase in the 

size of plots-

http://vari.it
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Burning that twelve varieties were to bo teste j that the 

total area used was to be the earns in each case, 24, 12, 6, 4, 3 and 2, 

tests were made with plots 50 links x 5, 10, 20, 30, 40 and 60 links, 

respectively. -2hese various sized plots wore forned by grouping adjacent; 

rows 5 links x 50 links as previously explained. The results of the 

various tests aro shown In Sables 7, 9, 12, 15, 16 and 19, respectively, 

eannarined In sable 20. 

On the sane assumption 12, 6, 4, 3 ami S teste were made with 

plots 100 links s 5, 10, 159 20 and 30 links, respectively. 2ho results 

of the various tests are shewn in Sables 8, 10, 11, 13 and 14, respectively, 

and summarised in 2ablc 21* 

referrin- to Stehle 20 it will be soon that the average coefficient 

of variability is reduced from 4.86 percent to 3.59 percent, when plots were 

increased in size from 5 links x 50 links to 10 links x 50 links, alien si 

of plots was increased to 20 links x 50 Unto, however, the ave coeffi­

cient of variability ?;as 3.34 percent, thou/yh twice as much land was req 

as for the first reduction. 

ten plots are increased in size from 5 links x 100 links to 10 links 

s loo links, as shewn in male 21, tiie average coefficient of variability is 

reduced from 3»dQ to 3.13 percent. Increasing the latter size of plot by one-

ucee the average coefficient of variability to 2.81 percent. 

mion, as Indi :y tlie p.r.., is considered, however, the reduc­

tion mentioned above are not significant. gain, with plate 20 links x 100 

links JO links x 10G links, tiie reduction is less than with plots 10 links 

x 100 links. 

Che reduction in the coefficient of v ility accompanying the 

increase in the lean of plot is most nmxked with plots 5 links wide, 
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^s the length is increased from 50 links to 100 links, though a decrease 

occurs with all widths as tho length of the plot is doubled, and, therefore, 

would appear to be significant though the ?*E* is high* 

In addition, four tests and three tests were made with plots 5 links 

x 100 links and 10 links x 100 links, respectively, to test the effect of 

spreading the experimental area over a wider territory, as is necessary when 

border rows are used* In these tests plots 5 links s 100 links occupied Hows 

3, 6, 9, etc, plots 10 links x 100 links Bows 3 and 4, 7 and 8, 11 and 12, 

etc., the Intervening rows in each case being regarded as border rows to lie 

discarded at time of harvesting. Shis permitted of only a few teste being made. 

She results are saown In (Cable 21. It will be seen that there is no apparent 

itage in the use of the larger cised plot, though tlie smaller plot can 

scarcely be regarded as a true measure of the variation in the productivity 

of the land, since only one-third, of the total area is represented. 

dize. Shape and jjirection of idiots* 

i*o further determine tiie extent to which size, shape and direction 

of plots affects variation in yields, 10 plots, 70 links x 100 links, were 

formed by combining 14 adjacent rows for each plot, and 10 plots, 10 links 

x 700 links, by taking paired adjacent hills of each of Rows 2 to 141. 

®ie former plots bad their greatest dimension from South to North, tho 

latter from wleet to East* m addition a plot 50 links x 360 links, with 

Its test dimension from V/est to Bast, wee obta- by taking Hills 2 

to 11 of Hows 2 to 73* fills method permits • entire area being 

div. into 4 plots, Erie results are shown in Sanies 24 and 25. 

rem a study of these t&blos it will be Observed that the coeffi­

cient of variability is reduced to almost one-haIf by the use of the 



eat Ly lon^ nar . lots . • . 

and teat it was again ooi". re&uo - . I 

times as 1 , with i 

While tie pie 3 links x 360 link 

• two fi- -ontionod shapes, t extra 

i . 

/.irooti^.. 

Tariabili plots. 

6 11 : 100 li . . . 

of the same size and aha • --

J saiae area were tsuen a& it. 

She entire a. . of fl . •.. 

sliown In Eable a mlo a 

A study of the coefficient of variability show 22 indi­

cates w pateay In nature, and that t 

ences 1 ;tivit# do not e any d a « 

On tendln 

.., as shown by the reduction of the aver; 

from 4i .cent to 3.72 percent; but, when p.E. is considered, 

these results are not significant. 

_a 

A study of the effect of replic 

x 100 links, f armed by sin;3e rows. & thus perm;! of 

2, 3, I and 12 be in ade. Wit 

or : be tooted, with Z or t. 

^ t k i2 12 varieti * treatments. Reeulta ar >wn In 
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A st 

due to replication. 

tli Lent of v of 144 single 5* 

By one cation it is reduced to 3. % m 3?able 36 -, 

cations to 9« t by three replicatic 2.91- b. 

liability in ith t 

plana it little less than 3 i /our. it Id 

a given au? 

when twelv -anti p t at ion 

out of pro ftion tho 3. 

It would therefore appear that a plan 

;1 , is most deelra Le row plats 

She effect of r reo*. lso inv 

Shese plots were formed in the manner le row plot 

yielt two adjacent rows were cc 

Stable 27. 

In comparing single re with two-row plots it will be 

•le reduction riabilii; wi 1 ever 

<a occurs as plant J erease from on© ur, ( 

(Table 6.) 

Size, Shapes and Bo n of plot . 
• • * " • •' — - - -- -• -• r~ IT wt~" m mrr r TI HI I I T ir iriii Turn m i • — — — ifr.T i 

airect com; »naf between the effect 

.3 anl r , 

- the entire area had seen v os 01 tooni 

£fce use of be 5 links x 100 links made up of le row3, 

Llarly, 10 links x 100 li of two ad 3 
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permitted of six plantings* With plots 15, 20, 30, and 60 links x 100 links, 

4., 3, 2 and 1 planting, respectively, could be made. Single row plots 5 links 

x 100 links and double row plots 10 links x 100 links, each protected by border 

rows, were also tested. 

In these tests replication was effected in tiie following manners 

Besults from twelve plantings of twelve varieties in plots 5 links x 100 links 

were Obtained by considering How 2 as representing' the first planting of variety 1, 

and Hows 14, 26, 38, 50, 62, 74, 86, 98, 110, 122, and 134 as representing eleven 

replications* Similarly the first planting of Variety 2 occupied How 3. and 

•licatlona were obtained as above, plots larger than 6 links x 100 links were 

formed by groaning adjacent rows, and replications obtained as before. 

mite arc shown in liable 23. 

Prom u-is : it may be seen that the coefficient of variability Is 

largest When single large plots are used. Implicating once, using plots half 

as t" rmer, reduces the coefficient of va riability from 3«I0 per-

t to 2.25 percent, plots one-third as large as trie first mentioned, but 

plicated twice, further reduces the coefficient of variability to 2*03 per­

cent* But the coefficient of variability is reduced to the minimum - 1.31 per­

cent - when plots IS links x 100 links and four plantings are used. Prom this 

point, when the size of plot is decreased and number of replications increased, 

there Is an increase In the coefficient of variability till, with twelve repli­

cations in single row plots 5 links X 100 links, it is 2*73 percent, which is 

.or t* ban two plantings are made, using plots 6 times as large. 

ten border rows used the area of available land permitted of only 

jingle row plots or three plantings in two row plots, .dalle the 

coefficient of variability is 2*05 percent When four plantings in single row 

plots are used as compared with 2.55 percent with three plantings of two row 

rnts, the reduction is not significant when tlie high p. . is ooneidered. 



In 6. Mean yields, i of variou 
Dent corn, to r wit ,ir Standard deviations and eoeffioie 

of variabilis 

mber 
of 

Plots 

U4 

46 
36 

12 

Siae 
of 
Plots 

5x100 
10x100 
15x100 
20x100 
xlOO 
-

60x100 
120x100 

Mean Yield 

;3.1181± 
14996.2361-
494.3542± 

29992.472 
44988.7083± 
,984.9444± 

89977.4166± 
179954.83; t 

L . • 

50.5917 
.4774 

126.1120 
215.4110 
345.6900 

. 90 
13V . 

Standard Deviation 

380.352Q± 15.1171 
636.4505= 35.7738 
847.1761± 58.321 
1121.8266 ± 89.1744 
1564. -5198 
-.174.3885*244.4375 
2791.4318 ±384.3275 
4986.9779 ±971.0217 

Coefficient 
of 

Va 

5.0726 ±.2016 
4.2441 c.2385 
3.7662 ±.2592 
• .7404 ±.2975 
.4776 ±.3385 

-.4075 
3.1023 ±.4271 

• 



':'•- 7 \ »rt i .a .t oo* 
plots 5 links by 50 links, tre - ; elve 

I each, to ,t3 o f variabili 

Humber 
of 

Plots 

12 

4 M 

12 
12 

12 
la 

12 
1 y 

jLrf 

dtM 

.JLtj 

12 

Size 
ef 
Mots 

5x50 
5x50 
Bx5C 
5x50 
5x50 
5x50 
5x50 
8x1 
5x5o 
5x50 
5x50 
5x50 
6x50 
5x50 
52. 
5x50 
5x50 
5x 

: 

sm 
Sxi 

5x50 

Mean Yield 

37 L..1666 ±41.7300 
3512.3333-52.3630 
3786. 142*4 
391o. - ^ ir]3.66. 

• 156 * 28.3839 
3887. _-23.50 
3873.0833-27.10.: 
3b ±25.71 

±24.34: 
3705.5833^: . 7 

.'2 
3667.4166 *35. 
3560.75 ± 14. 
3453.1666 ±44.2656 
3v ±41. 
3881.8333 x; . «8 

• 133 _48.04a 
±28.0947 

3 
(.a.. • • 

±30.8075 
3710.9166 ±. 

• - f> 
:22.5055 i43.91f 

9t riation 

•4.3174 *29.5074 
•-J. 9264* 37.0261 

21 . a ± ,0480 
148.2669 x20.41 
145.7746 ̂ 20.0704 
120.7055 ± .88 
139.2123 x * >39 

I ±18.la 
i ± 17, 

•.0008 xl9. 
184.7721± V 
18 1*25.1 
179.4606 x24.70 

^.3514^31.30 
212.652' 
1.103 .1919 
- -197 ±33. 

144. l± 19.8658 
217.9314 ±30. 
17a - .2086 
18 -
160.2180 x2i% 

671 t22.85 
. 

.'efficient 
of 

. 

. 

7.6a 
5.7638 
3.7C 
.6919 

3.1053 
3. 
3.4683 
3.31. 
3.7701 
4.8706 

5.0400 
6.5339 

-11 
.. 

6* 
. 

.7111 
,7047 

01 
4.56. 
4. 

^ .7933 
±1.0541 
± .7935 
± #5213 
±.5083 
± .4275 
± . 
t .47, 
± . 
± .5201 
± .. 
± .6887 
± 

± .9064 
± .7770 
± .5716 
i-.S7€ 
fr.5267 
£• 

i.6477 
^.6911 
£.6278 
jf *: 

*. 9547 

te of ±1.0 
t .1409 
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8' ttom\a of yi *aofof m 
lilnta 0 links 1 s f tr 
tnnlaaj va-i tiea ewAb, to vt. .^ .vith eto**iar deviations anl 
of variability. 

i* 

-ta of 
to 

iana in K.i.1 • 

I BWjMJff 
Of Of 

fife. 

:.':g 

• H latar oviatioa 

il 

333 -t 51.07 

Llfi 
i&4.ia 

X 

-

"»4603i 
_ . ''•-. 

426 ± ; 
• 

,' 

4( 

it 
of 

-

4.044-t .' 
17 ± .4704 

2.701 i' 33713 
G.417-. 

± . 
_ 

i ± • 

17 - * 

V-J 

Coefficients of Variability:- Highest 5.969*.8218 
Average 3.962^.1613 
Lowest 2.7014=. 3718 



Table 9. Means of yields, in , of Nor- otern Dent corn, plota 10 links by 50 
tre as resulting from twelve tests of twelve varieties each, together with si 
and coefficients of variability* 

iwnaer 
Of 

plots 

12 
12 

12 
12 
1; 
12 
12 

12 ., -

Stan 
ef 

Plots 

10x50 
10x50 
10x50 

SO 
10x50 
.50 

10x50 
lOx 
lOx 
10:. 
10x50 
10x60 

Mean 71 

7231.5 t 60.0977 
77C ± 51.88 
78 166121.18-
(80.5833i 41.i 

7473. 4 
>lo ±\ )1 

7( ± 72.7371 
7849* + 59.81 

•_ 

±64.3957 
. 7 • i ': 

.9166^67. 

Standard Deviation 

308.6504 ± * 
-

108.8052 ±14.9804 
211.6001±29.1608 

).016 .1817 
305.5604 ±42.0699 

B ±51.4327 

•97 
33 .534-4 

>76 
/.2138± 47.8047 

aefflcient 
of 

.^ability 

4.2601 ±. 
.3056 ±.4551 
1.3886 ±.1911 
2.7570 ±.o?96 
2.5424 ±.3500 
4.0954 ±-
5* 

>a i. ± 
t 
. 

•66 t.< 

4»72pl ±•649 0_ 

ffleic >0 t.7 
>971 ±.1488 

it 1.3 *.] 



10. Means of y \t |n ...is, of plots t corn, 
plota 10 links by 100 liiiks, t. ix teste of twolv ..axes 

-h, t. as and coe o of va. Uty. 

•-. 

of 
Plots 

x>.> 
la 
X.UJ 

la 
la 

Size 
of 

Plots 

10x100 
10x100 
10x100 
10x100 
10x100 
10x100 

Mean Yield 

.4166 ±116.5005 
16 ± 93.7772 
15481.75 ± 56.1581 

533 * 89 
14848. * 71.15. 

• . 166 ±119 

Standard vlation 

598.3239*82.3770 
481.6215 ±86.31* 

tl70± 39.70 
.2136 

411 ±50.31-
615.7466 * 13 

.ieffioiont 
of 

Variabilis 

4.2001 ±.5782 
* >19 

1.8620 ±.2564 
3.0139 ±.4149 
1.481 ±.3388 
. L4S *.J ,33 

Coefficients of Variability:- Highest 4.2001+ .5782 
Average 3.1362± .1825 
Lowest 1.86292 .2564 

le 11. Means of yields, in de >f plots of North ftsetern Pent com, 
plots 15 links by 100 links, t from four tests of twelve varieties 
each, to f;ions a of variability. 

; enter 
of 

Plots 

la 
la 
la 

31: 
of 

Plots 

15x100 
15x100 
15x100 

Held • ion Coefficient 
of 

Variability 
Ml HftftMJBMftMMi •-: WMftH ftH -

21799.5833 ± 185.4842 
± 

G6' 3 ± 115.9111 
233.4166 ± 125.3393 

849.8946 ±117*0. 
428.8689 * 59.0471 

± 81.0611 
643.7102 t BC 

.0986 *.53 
1.8421 ± 536 

-± .3615 
-r 

HUM. •' 

Coefficients of friability:- Highest 3.8986^.5367 
Average 2.8156+ .2003 
Lowest 1.8422+ .2536 



12. Means of ms, of North Veatera Dent corn, plots 20 1: 
as resulting from s its of i varletloo each, to 1th 

I lions and coefficients of variabilis 

Sumber Siso 
of of 

a°ts £iojLa-

12 

12 

12 

12 

12 

12 

20x50 

20i:50 

o50 

20x50 

20x50 

20x50 

Mean field oviation ^efficient 
of 

..Jforjahility.. 

1493?. ± 125.1742 642.8706 ±08.5111 4.3048 ±.f 

345.2926 = 47.54 2.3253 ± . 

14934.8333- 77.3379 397.1928 ± 54.6859 2.6595 ± .o 

14663.4166 ±151*5051 

15199*5833 * 83.4346 

14730.0833 * 78.1056 

778.1008 *107.12 .3064 ±.730 

. 039± 58.9 69 .8191 ±.3881 

401.135 :38 2.7232 ±.5749 

Ooefficionts of Variability:- Highest 5.3064 ±.7305 

3.3397 *.1975 

Lowest -.3063 

i 

V-J 

I 



Sots ttia-n. i I ?f <yi0Ifa• ,lots •* ***** «•***» D « * corn, 
S W ;• asresul or tests of t varieties 

0 a e h' t 0* ;io^s and coefficients of variability. 

ITumber 
of 

Plots 

12 
12 
12 

Of 
3tS 

20x100 
20x100 
20x100 

. 

29596.9166± 270.17 
30715. 

t 141.0944 

Deviation 

1387.5600 t191.0400 
101.0260 

724.6 .'.7683 

Coeffici 
of 

Variability 

'801 i 
3 ± .32 

2.4427 ±.33 

Coefficients of Variability:- Eldest 4.6881 ± .8464 
Avera ;e 5.1732 ±.2662 
Lowest 2.. i 

\JJ 

tilt 2 K « f*2?® °J d83» ** d e l o t s o f tf°rtii i88w»«n Dent com, 
plots a oy 100 links, treated as resultin ., from two tests of twelve variet 

i ' lations a m coefficients of variability. 

ITumber 
of 

Plots 

12 

lie Id Ste Deviation Coeffici 
ef 

liability 

30x10 0 45078.6666 ± 37 
1x100 44398.75 ± 209.1409 

1930.2501 ±265.7 
,.1067 ±147.8842 

4.2819 ±.5895 

Coefficient of Variability:- Average 3.3370 ±.3376 



wu*J*i Uli of Mart 
990319 * a of 

*r Bli 
of of 

••.'lots plots 

12 
12 
12 

fie 'h 3ta ion • at 
of 

It;/ 

68.914a *| 
2615.4166 ±105.5840 

. S17 
- I . 

'.1786 ± 
± 74.6508 

i 414 
t t • . 

• 4977 ± 

Variability:- >st 4. 
t.2454 

Lowest 

)le 16. 
plots 40 links by 50 links, 1 LVe 

varieties eae & e r v/ith eta viat • s of variability. 

ioer 
of 

14 

ze 
of 

^lots 

40:. 

• 

.Yield 11 »tJ ms at 
of 

_ ^ Variability 

± 
1.25 - . 

•',.187' ± .;• • . . 
t 6.1108 

1±119. 

3.7 . U5218 
±.5fi 

Variability**-
8 3. •• • * .2878 

Bt 2.1 .. . r »• 



Table 17. ins of yields, In dee be of SOrtl tern Dent corn, 
plote 5 links by 100 links, treat* rosultin; from four tests of twel rietles 
each, with boro . harveet, ith a Ions a 
ooefficl riabillt 

Plots 

14 
12 
12 
12 

ize 
of 

;.100 
5x100 
Bat 
5x100 

Mean Yield 

•0833 ±73.0, 
7930. ±35.0104 
7638.1666 a 42.1145 
7500. 159.9876 

tion 
of 

Variability 

;.16I2 t51.4653 
179.8068±24.7560 
I .,.318 ±29.7779 

300.084 

2.2674 ^.3121 

4.1077 a 

Coefficients of Variability:- Highest 5.0058 ±.7002 
Average 3.5731± .2573 
Lowest 2.2674 i.3121 

Gable 18. ans c ,., in decagrams, of plots of Kort tern Dent corn, 
plots 10 links by 100 links, treated 'rem three tests of twelve variet 
each, with border rows discard 4 harvest, I . with sta, iviati 
coefficients of variabilis 

lia/aner 
of 

Plots 

A M 

Of 
Plots 

lleau Yield •.idard Deviatl Ooef 
of 

Variabilis 

10x100 14981.7500 ± 1 1847 
10x100 102.0 
10x14 14954.1646, 72.7703 

718.420 30 

373.7343± 51.4561 

4.7953 ±.6602 
3*3977 _.4677 
2.4992 ±.4-' 

Coefficients of Variability:- V ;t 4-.7953± .6602 
Average 3.564-0 t .2931 
Lowest 2 

...»—........ _„.,„ 



ole 19. Lleane of yields, in decagrams, of plots of north V/estorn Bent corn, 
plots 60 links by 50 links, treated as resulting from two tests of twelve varieties 
each, together with atandard deviations and coeffioie: of variability-

abe* bize 
Of of 

PlOt! Plot OS 

!,Iean Yield Standard DevIat i on Coefficient 
of 
a Hit;/ 

***** . j j l * . »!»,•a.-^.a*^..' 

12 60x50 45334. '271.035b 1301.9355± 191.6501 3.0671t .4222 

12 60x00 44693.08331281.3466 I 415 * 198.9412 3 * 4402 *.446I. 
_.-,.... — ...,,. .in.••• i — . - . . . I . I • .I...H 

Average coefficient of variability: 3*1536 £.3071 

•liable 20. .ary of results of sises and shapes of plots measured by 
the coefficient of variability. 

.number 
of 

£ests 

24 

12 

6 

4 

Size 
of 
plots 

Coefficient of Variability. 

jiijaljest Lowest 
links 
5x50 

10x50 

2 

30x50 

40x50 

60x50 

- .v E&£-

7.6566 ± 1.0541 ,-.1053 ± .4275 4.8662 ± .1409 

5.3260 ± .7332 1.3886 ± .1911 3.5971± .1488 

:0x5Q 5.3064 i .7305 2.2253+ .3063 3.3397 *. 1975 

4.6607± .6416 2.3977 ±.3301 3.4246 t.2454 

4.0762 ± .5612 2*8904 ±.3979 3.5856 ± .2078 

3.2402 t .4461 3.06711 .4222 3.1536 ± .5071 

.««,,•»,..•" • • 

— , . > i in mtumm 



Sable 21. Summary of results Of sizes and sliapos of plots as 
measured by the coefficient of variability :v< 

BUaber 
of 

UJests 

Oize 
of 

Plots 

Oooffi^"' 

Highest 

of Variability 

Lowest 1 SVSu m 

12 
6 
4 
4 
o 

links 
100 

10x100 
15x100 
20x100 
30x100 

5.969 ± 
4.2001 ±.5782 
3.8986 t 
4.6881 r.6-. 

>819 a.5395 

8.701 ± -4718 
1.0629* .21 
1.3422+ .2536 
2.3009± .3289 
2.3922 £.3293 

O . •> O i~j ± * 

3.1362 + .1 
2.0156 +.2003 
.41732 ±.2661.:' 

4370 ±.3376 

(Border rows discarded at harvest) 

4 
3 

5x100 5.0658 * .7002 
10x100 4.7953^.6602 

2.2674 * .3121 
2.4992t .4440 

>73i*.ai 
•640 ±.2931 
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Eable 23. Sunmary of (Uable 22. 

Direction Coefficient of Variability 
of 

Plots Highest Lowest Average 

g. to 6.1748*.6585 3.0729^.3277 4.13031.1710 

\a tQ S« 5.1794-*.5523 2.3272 t .2481 3. t*1547 



24. Mean yield, : mgraras, of Uorth aest>. ent corn. short wi 
) linl of long narr 3 10 links by 700 links, together 

with st L coe s of va ity* 

feateer 
of 

10 
10 

lie i 
of 

•ts 

Mean Yi odard £evi 

d.00 105169.2 ± 673.8203 
10x700 105169. 473.1 

137 * 476.4701 
1749.6773 ±263.4 

Coeffici 

•iiity 

3.004 
1.6 409 

Sable 25. itean of yields, in decagrams, of four plots of north Western Bent corn, 
plots 360 links by 50 links, t standard deviations and coefficients of 
variabilit 

! 4i 8 ,a 
of 

Plots 
of 

Plots 

Bean Yield Standard 3>eviation Coefficient 
of 

Variability 

• • : • • 
- 0.9891 2464.0152 ±587.6 .9128 ±.2176 

Vn 



Table 26. 
plots 5 II 

ith 

as of total 11 , Q$ 0f plots of nor otem Bent corn, 
00 , resulting from two, three, four, six twelve plantings, 

deviations and coefficients of variability. 

of 
Plots 

Si 
Of 
>ts 

72 

4i 

36 

24 

f̂ Total Yield 

(Two plantings) 
5x100 14996.2361 ± 45.7535 

(Thre :s) 
5x100 22494.3542 ± 77.8305 

a) 
5x100 29992.4722 ±100.7077 

(Six plantin 
5x100 44988.7083 ± 196.9274 

(Twelve plantii: 
5x100 89977.4166 ± 488.2700 

Standard Deviati Coeffici 
of 

, Variabl.7 

575.5859 % 32.3527 

799.4445 ± 55.0342 

895.8425 * 71.2108 

1430.3149 x139.2493 

2507.6635 ±345.2580 

3.830 . 157 

3.5539 ±.2446 

368 ±.2374 

.3095 

2.7869 i,.3837 

ON 

note - Replication, as shown in tlie above table, was effected as follows: 

fj?wQ plant 1 
Three * 
Four 
Six « 
Twelve 

Hows 2 and 74; 5 and 75: 4- and 76; etc 
Hows 2, 50 and 98; 3, 51 and 99; 4, 52 and 100; etc* 
Hows 2, 38, 74 and llu; 3, 39 and 111; etc 
Rows 2, 26, 50, 74, 98 and 122; 3, 27, 51, 75, 99 and 123, etc. 
Hows 2, 14, Z69 38, 50, 62, 74, 86, 93, 110, 122 and 134; etc 



Table 27. , . <1 yi in dec a, of plots of North western Pent corn, 
• dots 10 links by 100 links, resulting from two, three four, six and twelve planting, 

r with eta. ions and coefficients of variability. 

Itaber Size 
of of 
its -ots 

Mean of Total Yield 

(SXvo 
36 • J^ 

(Thre ;o) 
24 10x100 ;83 ±162.8332 

[POQl :3) 
18 10xL .9444*195.9757 

Lx plant 
|2 10x100 89977.4166 ± 413.2220 

Lve plantin 
10x100 179954.8333 ±939.1610 

ion 

925.1120 i 73.5J 

1183.0467 ±115.1763 

2122.2317 ±298*1913 

3410.6403 i664.0907 

Coefficient 
of 

viability 

3.0844 ±#2451 

4296 ̂ .2560 

1232.6861 ±138.574 . 19 ±.2310 

• .'./ ,.3247 

1.8953 ±.36 

-ote - Replication, as shown in the above table, was effected as follows: 

Two plantings - dows 2 and, jt 74 and 75,; iJ*^AJ
6
fr!f

 7?; et°° 
Soei « - Bows 2 and 3, 50,and 51, 96,and 9|; etc. 

o^« o gw} ^ ^8 and 39. 74 and 75, 110 and 111; etc* 
Four " - Hows 2 andMiio, 3a ana gj, ^ ^ i ^ _ ' - 75/98 andi&. laa "*** 123: eto° 
Q W .» - Hows 2_and 3, 2Q and 27, gO anft„.51» 7$ anfl /^# *P m grf« .fcrrr rM*« ww,. 
S i s S t A * IA TT^ 1*5 26 an5 27, 38 and 59, 50 and 51, 
Twelve " - Bows 2 and,3, 14 and .15, 25 - ™ £L* .a • ••• - ^ ? ^ g 134 and 155; etc 

62 and 65, 74 and 75, 86 and. 87, 98jmd^99, 110 ana 111, Xfa am ***, ±. _ 



28. Means of total yiel4c, In dooagr of north t/eetorn Dent oorn, 
tr as resulting:; fro»a various tests of twel 'root varieties to ascertain 
the comparative value of different sizes and replications of plots. 

ITumbor 
of 

lJlotc 

Slse 
of 

Mean of Total Yle deviation Coefficient 
of 

Varial ̂ Jdo^ 

12 

12 

12 

links (Twelv o) 
5x100 89977.4166 ±488.270 2507.6635 t345.2580 

i mioo 

15x100 

20x100 

30x100 

60x100 

5x100 

10x100 

(Six plant Inge) 
89977.4166,413.' < 492.1913 

45) 

77.4166 230.2044 1182.2848 ±162.7780 

(Two plant 
89977.41 95.2504 2029.9288 L279.4828 

(One 
077.4166 ± 643 2791.4418 ±384.3275 

.4.7869 ±.3837 

2.3586 +.3247 

1.3140 +.1809 

(Three plantings) 
89977.4166 ±356.0772 1828.7430 ±251.7834 .0324 t.2798 

2.2560 ±.3106 

3.1023 ±.4271 

lantl Liaear tt harvest) 
lean Yield dot) 

.3674 155.9613 t 21.4729 1 ±.2821 

(Thre Oder :• s Lie 
Eean ti ir ̂ lot) 

15118- 27 385.30 
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SIZ444BY 

Under the conditions of this experiment, the results of tests with 

various sizes, shapes, directions and rex>lications of plots indicate that: 

1- increase in slue of plots, without regard to direction or replication, 

has not proven to nave any effect in reducing variability. 

2. Doubling the length of plots, the width regaining the same, gave 

incr: accuracy. 

3. Long narrow plots are more efficient in reducing variability than are 

tort wide plots. 

4. That direction of plots nan no influence In reducing variability. 

Beplioation is more efficient in securing accuracy than either slse, 

e or direction cf plots. 

6. When a fixed number of varieties or treatments are to be tested and 

the area of available land is Halted, the use of border rows Increases 

the variability caused by soil heterogeneity. 

7. Y.ithln th3 limits of the sizes, shapes an ;-s of replications used 

in this Investigation, .01 a c plots, 10 links x 100 links, replicated 

three times, are tlie noat efficient in reducing variability. 

8. If twelve varieties or treatments are to be tested, the greatest accuracy 

is obtained by the use of .015 ac. plots replicated three tines (four 
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Yioldo in .is of 3388 hills of ITortl t corn 5 lints x 5 links. 

»r. 
1 2 •'* 4 6 S 7 8 9 10 ll 13 14 16 17 14 19 20 21 

1- 145 532 ft | 290 412 300 257 

340 405 325 365 330 392 380 350 Z '•! 410 361 -0 307 23 

3- 522 400 333 51 467 372 460 467 4 7 337 338 372 

! 335 39' v 330 280 387 495 411 342 -

5- mO 333 497 384 3C 410 376 372 285 347 14 380 320 350 32 34 

475 369 350 380 415 385 312 495 ffl 3 ) 137 357 312 420 372 324 |> 

7- 300 363 044 462 <3Z 388 4 ;7 317 305 321 ^ 

§ 8- 521 277 472 314 325 475 392 301 345 350 >17 397 350 425 242 285 * 

S •- |§6 410 12 317 355 400 0492 4: :7 380 418 367 375 460 ; 70 

£ 10- 370 331 3 387 . 367 a 

11- 360 367 450 313 3' 385 377 im 320 086 365 3 ; 397 

12- 377 $ ® 543 4< i 380 36 

13- a i BB 30: 326 

14-

15- 380 366 - ;/0 3T ' 

XL 281382^. '
 35?' 

• 17- 3 408 -



Hill Humber. 
4 | 9 10 11 12 14 14 15 16 17 18 19 20, 21 

If. 45 412 360 315 38 Of 280 307 307 305 3V 

19- 337 276 330 346 356 40 346 : 90 250 287 277 395 56 337 ; 

20- 218 325 330 417 ;66 317 285 425 32 40 

21- 300 360 381 364 390 416 362 372 385 385 295 271 i 301 427 398 370 

- 218 375 375 420 208 430 302 37 0 285 360 306 I 

23-275 457 38 90 340 378 432 314 i ' )7 

4* 297 357 381 377 373 390 310 356 340 467 310 3 0 340 347 320 390 75 fe 

1 
330 5; I 350 225 355 13. 375 320 30 & 

M 

% ? 370 382 370 360 .32 410 305 941 340 380 410 
a 
| 27- 522 420 427 402 412 410 370 412 400 465 521 301 41 4)0 
| U 270 31a 367 370 467 350 403 377 317 470 92 

Wf 410 370 427 I fSO 412 97* 

i m 
m 

to 

10 ^40 398 390 400 N3 335 

307 999 423 



CD 

•3 

I • ! • • • » — > — || i, , •,, n L.j, 

i 

Kill Number. 
1 4 9 * 9 10 11 12 

35- 303 307 377 406 90 407 332 442 415 370 415 377 340 325 44 

36- 335 345 412 405 352 662 385 367 487 437 415 380 387 400 360 4 UO 317 

37- 273 28 557 320 415 4 ; 305 385 307 944 6 '3 377 395 316 

38- 410 357 402 81 -15 388 367 382 312 338 305 403 385 396 420 X) 530 

72 362 410 402 40 415 441 380 111 365 400 360 39. 0 371 4: 

40- 408 370 356 335 347 523 457 395 I 7 470 340 « I, 440 

41- 350 366 380 452 372 435 392 3 15 425 330 382 377 g ' 

42- fl 37 ;0 380 410 412 430 397 457 5 0 901 42® M i 

43- 363 • 6 410 440 352 430 390 373 415 307 317 410 345 3; )0 32; 

| 44- 430 was 401 l0 m * 410 390 35? 42° 40° ' * 

45. gg 14O 375 400 367 367 402 403 470 460 370 380 430 

46- 399 895 412 802 390 430 410 380 372 280 457 320 3 

47- 321 357 395 517 4. >2 35 

48. 07 m • «* 

49- 367 380 350 X° 

50- 375 435 432 4°° * 

51- -



Hill Kumber 
1 7 10 11 1- 13 14 15 16 1? 14 I 20 21 

• 98 

17 367 I 

*84 412 447 390 385 411 374 417 

55-358 39: 40 385 370 435 300 41a 47 350 

09 415 340 360 477 410 JJQ 4 

57 435 400 37 

345 '580 370 

10 42i 

.Q 

O . 

.47 

50 410 47 

i 

& 

* 1 
CD * 

£ "on 



• •^••••SnSnnSSSMMIM IWl . i LI m. 1 — ^ — » ^ B ^ " ^ ^ ^ ' 

Hill 
I 10 II 16 17 IB 1 

69- ; 405 380 380 420 405 3; 

410 305 332 420 370 

71- 430 414 

375 

4,50 901 

74- 347 900 37,. . 1 301 450 UG7 4 400 510 

1 

g 77- 9 Q 240 337 • ' 310 

g - 370 397 320 4 / 450 307 5 360 

g 305 3T2 MS 900 

BO* 97 307 I i 412 317 0 305 300 3 

81-

4 330 42 

450 412 -. 

17 400 

• . .- ...• • 4 



iber. 
1 i 4 6 7 0 10 11 12 IS 14 15 16 17 U I 

477 430 4r >6 970 360 ; 

. . . 

• 

, | , • • 370 4 

410 4 

310 

£ ] • 540 

: 310 380 385 3] • 300 915 35: 

310 4 

•: 480 4 

101- 3714-. m "°2 

921 34' 

CD 
r9 

P=5 

b 

•o | 



Hill Number* 
1 3 4 5 6 7 9 9 10 11 12 13 14 15 16 17 18 19 20 21 

103- 287 265 435 365 341 380 395 392 315 360 285 365 345 420 337 270 330 301 370 320 250 280 

104- 275 320 305 360 355 480 400 395 427 390 310 )0 380 400 370 322 442 400 375 365 295 

105- 305 404 375 262 382 415 345 440 360 532 36 j 380 435 405 390 000 84 410 350 

10G- 312 525 415 381 380 395 320 480 352 365 305 402 382 357 352 330 370 360 450 482 235 465 

107- 377 302 430 435 335 375 920 365 347 395 430 335 377 415 437 352 392 385 350 320 385 432 

108- 301 331 332 445 442 367 440 360 505 385 362 310 330 302 352 355 360 405 340 442 387 360 

109- 277 423 340 457 400 315 367 305 352 802 265 341 255 36a 285 352 362 367 255 405 360 2 

110- 324 285 417 405 390 440 450 390 442 335 257 306 360 375 300 395 477 315 345 390 31 
a 

111- 370 350 335 422 337 395 350 350 445 432 380 405 3Q2 445 427 385 387 422 417 410 362 340 

* 112- 340 415 375 360 315 365 390 430 380 364 410 370 385 400 325 395 365 336 400 315 410 g 

^ U8* 397 350 360 400 395 301 430 360 460 365 375 375 380 242 230 345 416 382 527 355 345 305 

114- 285 375 395 430 365 330 335 412 322 360 450 325 257 435 417 977 352 423 335 992 

H > 370 350 325 352 360 435 360 357 320 410 382 396 4 <0 360 370 562 300 902 916 

13 322 286 357 365 355 335 382 430 420 387 0 '35 305 312 37; 

117- 309 420 375 430 390 327 390 360 301 457 380 310 300 415 412 377 355 411 400 360 

na- sol 3oo m m ^ «a*> 2 517 385 > 492 302 400 

11 477 410 300 430 62 325 410 295 370 39 372 417 390 10 447 



Hill number 
1 2 3 4 6 7 8 9 10 11 12 13 14 15 13 17 18 19 20 21 

J- 385 300 360 373 325 475 300 340 452 437 36: 300 402 360 515 94- 62 

121- 370 390 342 946 12 450 375 315 300 305 320 322 342 355 90 ) 277 

l£a- 35 355 370 375 357 345 3(1 4 335 382 317 345 360 433 375 345 380 325 415 372 

123- 382 355 44 » 380 492 385 385 383 7 382 355 390 417 390 3 

124- 405 380 380 315 383 $0 420 332 360 997 310 345 390 400 450 377 ;. . /2 300 300 

16- 417 340 340 370 522 450 400 387 320 415 360 3 ,5 425 435 355 410 270 560 452 37 

126- 387 360 492 435 330 245 377 455 357 527 370 2 70 340 325 335 315 370 300 3 

r~ 460 340 350 380 380 400 360 355 370 375 332 445 280 302 362 420 380 302 347 H> 

128- 431 i 507 367 386 442 400 472 375 345 385 440 417 365 330 420 372 377 442 462 415 430 g & 
S 
S 129- 39; I 410 472 315 420 380 425 374, >0 400 385 420 360 360 395 412 417 430 V 

S 13 7 450 335 400 347 416 375 33 > 375 301 395 400 436 340 370 44a 

5 401 395 350 1560 41 360 370 585 992 315 395 430 400 367 375 350 432 307 390 430 

m >2 552 400 >00 467 325 4 .4 392 .1 425 
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137- 840 376 3 70 391 345 335 336 410 469 430 360 335 395 385 397 4 
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147- 365 395 394 330 30 385 367 350 320 410 32 347 375 459 345 382 36 
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,7 300 302 335 385 305 420 335 245 455 390 365 267 345 422 407 425 312 385 280 
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151- 320 220 300 270 312 447 360 370 305 370 330 175 257 290 31 I 335 325 530 

15 5 312 352 312 310 300 3 I 300 283 330 453 37; 45 370 395 300 457 
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