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Corn is pre-eminently the important cereal 

grain of America,and its production and study perh~ps 

entirely overshadow that of any other single crop and 

yet a great many things remain to be learned about the 

plant before we are able to intelligently answer many 

of the simplest and most ~ommonly enoountered questions. 

Volume upon volume has been written and page 

after page of statistical material has been compiled in 

regard to the yield of corn, the various varieties, the 

many 80il requirements and the fertilizing problems. Not­

withstanding all this ? vast amount of data and all of this 

wor~ that has been done, we find but comparatively little 

in regard to the individual ear and its various charac­

teristios; 

In spite of this lack of experimental data and 

authentio res'ul'te. we find practically every experiment 

station in the oountry constructing a corn score card on 

whioh is desoribed, more or less briefly, the ideal ear of 

corn and a percentage value given the various pOints 

acoording to their relative importanoe. At least,given 

in as nearly the relative importance as the authors were 

able with their meager data. 





As for example, in the Missouri score card, 

we find "Shape of' ear - (10) - lars should be as nearly 

oylindrical as possible and have straight rows running 

from the butt to the tip. Rhese characters usually 

indicate a high percent of corn ·to cob and a large 

"t: . 
.~ . . 

L. 

number of kernels of uniform size, and shape for plant irig. 11 

~is is only one exampie of many where the ideal is 

chosen as one which "will usually indioate a high per­

cent of oorn to oob." 

Again in the same score oard we find, "Space -

(5) - There should be no open space between rows, nor 

between the kernels in the row, either at the crovm or 

at the cob." Here again, reason had perhaps as much 

or '" more to do with the choice of the ideal than did the 

oomparatively small amount of aotual data available. 

Still we find other statements, "The ideal 

kernel _~s slightly wedge shaped but not pointed, the 

length of whioh is approximately one and one-half times 

as great as the width at the widest part." In the same 

Bcore card, just as in many others, the length and cir­

cumference 1s also specified and of course, while some­

what arbitrary, it 1s understood to represent the ideal. 

In addition to the above mentioned things which 

are largely matters of external appearanoe or the ear, 
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the cob should also be oonsidered and indeed is in all 

soore cards, each one saying in substance that there 

are two extremes - the medium being the bost to ohoose. 

In addition to size, the density or firmness of the 

oob no doubt has some i~ortance. 

strange as it may seem, with all the s -tudies 

that have been made and with all the oorrelations 

that have been secured, practically nothing is knovm 

in regard to the amount of the mOis -ture lost by corn 

after harvest and the various things affecting this 

problem. 





OBJECT OF THE INVESTIGATION. 

In view of this seeming lack 

of data on those important points, 

and realizing that a careful study of 

a large number of ears would throw 

some light uI)on some of these fundamen"t-

81 relations existing between the 

various characters of an ear of corn, 

this thesis was begun in the fall of 1910. 





SCOPE OF THE PROBLEM. 

lTot only was it decided to study the various 

ear characters in regard to their effect upon the 

shelling percent, but several other problems were 

included. The investigations carried on in the 

study of this problem may be said to cOver six lines 

of investigation as well as various closely associated 

considerations. These main lines of investigation 

include, the relation existing between -

I. Ear charcter and shelling percent. 

II.Kernel character and shelling percent. 

III.Cob character and shelling percent. 

IV.Ear chara.cter and rapidity of curing. 

V.Kernel character and rapidity of curing. 

VI.Cob character and rapidity of curing. 

Of course, these various subjects serve but 

to indicate the line of work as the characters crossed 

and interlaced so completely that the actual data 

secured in pursuance of the investigational work was 

greatly increased. 
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WORK OF OTHER INVESTIGATORS. 

An exhaustive study of the various publications 

revealed the fac 't that previous work along these 

lines was very limited and that in but very few cases 

had the problems in this investigation even been taken 

up at all. 

An abundance of literature could be found in 

regard to the heredity of the various characters so 

far as field productivity was concerned, but beyond this 

but little could be found. 

The Nebras~a Experiment Station carried on some 

very interesting work in regard to the various ear and 

kernel characters and their germinat-ion and productivity. 
1\ 

!!mIndiana and Ohio stations have both done considerable 

work with ear characters, but the work tends largely 

to the 'production side and therefore is found to be 

only sl"'1ghtly applicable in this connection. While 

in each of the se cases and in many others t the ear 

characters as well as the kernel and perhaps the cob 

oharacters were oonsidered, it was from a different 

viewpoint and therefore the results are not useful in 

this oonneotion. 
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PLAN OF THE VlORK. 

The work which was begun in 1910 was 

divided into two distinct sections - one, the study 

of factors influencing the shelling percent,and the 

other the rate or amount of' shrinkage a.s affected by 

various characters. 

The 1910 Corn. 

The original sample of corn; six-hundred and 

sixty ears of pure bred Boone County White was secured 

from lcir. George Hechler of Dalton, 1 .. dnsouri. The corn, 

which was erovm on rather rich alluvial land, was sone­

what above the average for Boone Count~l Whi te a.nd had a 

slight tendenc~-' to run rather rough but taken as a whole, 

the type was eood for a large strain of Boone County rnli te 

corn. 

In the selection of this corn, no particular 

pains riore exercised other than to select good seeCi. corn 

fairly true to the type of the variety- The selection of 

the seed was done in the field covering a period of time 

from about November first to December tVlentieth. Throughout 

the work of selection, the quality and size as well as 

type were uppermost in tho minds of the men dOing the 

selection with the result that the size as a whole may be 

slightly greater than is that of ordinary Boone County \~ite. 
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To be sure, during the month and a half of 

time vvhich elapsed from the beginbing of the husking 

. to the last, there was considerable unfavorable weather 

and this fa.ct ma~;' have had some influence upon the 

quality of this corn. In addition to this fect, the 

corn was piled in a tightly boarded crib in considorable 

quantity,perhaps 200 bushel, and allowed to remain there 

until spring. 

It can not be questi onact but that a great 

amount of this corn, especially that which was gathered 

in early :November, had a large amount of water in it 

and being piled in a tight crib would not be at all 

conducive to rapid drying. 

It is a generally recognized f8Ct that corn 

cont a ining a relabively high amount of moisture as this 

corn undoubtedly did, will when exposed to freezes and 

cold weather before being given time to dry out, be 

inclined to depreciate especially in viability. The 

moisture contained within the cells will freeze thereby 

rupturing the germ. This may perhaps be an e~~lanation 

of why a comparatively high percent of this corn had 

wrinkled germ surfaces. 

The 1911 Corn~ 

The corn for the Vlork begun in 1911 Vias an 

entirely different type of corn and us the descriptions 
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will show that ·in sections A, C, D & E was an extr 8me l~' 

large corn for a stra in of Boone Coun t~;" Whit e . The fj.ve ..... 

hundred ears included in this lot of corn we r e much 

more variable in type and did not represent nearly so 

uniform a quanti t:y of seeel corn. 

The Boone County ill: ite corn selected for th is 

work rec e ived no special treatment or care other than 

that given ordinar~- seeel. The corn wa s secured fron lJr. 

J. L. Carpenter of Molino , Mis souri ancl vJ-as grown on rich, 

second-bottom land noar ~olino~ 

The corn was selec·ted from the field during the 

first we ek in Octobe~ Section A was started 

in the test imrnediatcl~T . Sections C, D, .and E 'were s'electod 

from tho fiel d October tenth und were sent within a few 

days the drying test being start ed some tinle later due to 

slow transfer on t ho railroad. 

The Gob-p ipe coru, Section F t was secured from 

IVa-. Wm . Brune and was grovm in the bottom near Hartsburg. 

The ears were quite typical for the variety and~ as the 

descriptions show, many e8.rs werever~~ much lare.er and ye t 

had a good aJflount of corn on t hem. This cor n receiv eCi. .no 

particulC:1.,r c are other than to practice fielcl selec t ion. The 

corn VIas received about t en days before.the expe rimcnt wo,s 

started. 





This corn Vias not selected to a def:i.ni te 

close type, but on the other · hand was selected with 

the idee of giving considerable variation vithin 

ty~es and as the descriptions show, this was very well 

done. There is a great variation in length, circumfer-

enee, weight, indentation and .composition, as well as 

in the other characters. 

The corn used in this work was SeIJarated 

into five groups of one-hunclred ears each and one 

group of tVlonty-fi ve ears. l.rhe first secti on Vlas 

received the last of October and weiehed und the char-

acter3 taken Novembor first. Tho socond section was 

rocc1 veel December fifth 2.nd the characterG tE.ken Dec(;m"ber 

seventh. The third, fourth and fifth sections were re-

ceived December tenth and the tabulations made Decemb er 

thirteenth. 1'he fifth and la-at section was received 

December twentieth and started December t~enty-ninth. 

The object of rr.uking these various sections 

was to facilitate the work of keeping the notes and 

also to distribute the work out so that it would not 

be too great at an~T one time.- This was eSj;ecially 

advisable as the ,vork . of chocking the rate of mois ture 

loss nccessi tatecl weighing the ear~ ever~'" t v,ro 'ileeks 
, 

and as one-hundrod ears took about tV/O hours time to 

weigh end take notes on, it was especially beneficial to 

have the weighing come on different days. 
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The first three sections (A,B,C,) and the last 

one (F) were weighed bi-weekly and any outstanuing 

peculiarities or importent changes were noted. These 

weighings were continued throughout a period of 

twelve weeks and the final weight and characters made 

at the time of the le.st weighing or as soon thereafter 

as could be done. 

On account of the much greater amount ·of time 

required to weigh on a torsion balance and also on 

account of the possibility of making an error- in the 

reading, it was decided to use a spring or postal scale 

provided this could be used without any serious sacrifice 

of accuracy. 
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PRELIMINARY DATA. 

Accuracy of S;pring Scales. 

In order to determine the actual anount of 

such ina curacy , should there be any, a prelimina~y test 

was made with t wo spring s cales as 'compared ~l/i th an 

accurate torsion balance. Ten ears of corn \vere weip-hed 
• .. j .. 

in each test and the total weight as recorded by the 

scales and by the ba lance, wes recorded. 

The result of t h is investigation i s shmm 

in the table fo llowing : 

WeiGht in Gr amrne s. 

· · :Sample no. Ba l ance. .Spring Scale. Spr ing SC L~le. : . no.l. Uo.2 . • 

1 · 5495.40 5475.70 5509.00 • 

2 4036~O5 4028.42 4045.07 

The results here ShOVlTl are reSl) Onsi ble fo r the 

decision to use spring scale, number 2 instea d of usinS- t he 

ba lanc es as Vlns fir st t h ought. This scale, 'v7!liC ll i o 

s h ovm in the p icture opp os ite page 27, r egist ered in 

ounces and the trc:nsfe r from that denomination to gr amnles 

was made wi th the sl i de rule. 

Met hods of Taking De GcriptioLs. 

In order to do any authentic correlatiorl v'lork t it 

is necessar~i to take very accuro. te ana. complete de s criptions 
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otherwise the pos s ibility of sectiring correlations is 

greatly lessened ' and the liklihood of drawing \ITong con­

clusions is materi&lly increased. 

It was decided thet in order ,to minimize 

the chance for error', the work of taking the descriptions 

should all be done by the same person. This was 

considered advisable because of the possibility of two 

individuals having different ideas as to relatio~ship 

and the danger therefore that one would call a kernel wide 

and shallow where another would term it medium in each 

particular. 

The seventeen characters were each taken sepa­

rately disregarding all ochers but the one in question. 

This method, it was thought, would eliminate the possibility 

of error to a minimum and would therefore make the 

descriptions as accurate as it was possible to get them. 

The dimensions were all made with the same 

instruments both at the first and at the last of the 

period. All lengths were measured with a wood scale which 

had a movable block at the end making it possible to read 

accurately to sixteenths of an inch. The circumferences 

were all measured with a spring, pocket tape and were read 

to the closest sixteenth. 

The last column of the first six plates, that 

of average weight of kernel, was secured by weighing 
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accurately twenty aver~ge kernels and then dividing the 

weight thus secured by t wenty. The average kernel, which 

was selected, was, as accurately as was possible to get it, 

the representative of the ear. The corn all being shelled 

and bottled, it Vias necessary to take the sample from 

the bulk seed. The bottle was thoroughly shaken and 

the corn poured out. A representative type of kernel 

was chosen and the twenty were picked acoording to the 

standard. These same kernels \vere later im:lersed in 

water to 8~t the density of the kernels. 

The various characters that were t aken 

both on the 1010 and the 1911 corn, sections A-F, are 

to be found in the followin0 tables. The descriptions 

for t he 1910 corn were taken in the spring of 1910 while 

the others were t aken in ~rovember 1911. 

Definition of Terms. 

There is pl'obablJ- but a few legends which 

need any ex~lanation. The following terms used in the 

descriptive t ab les may be needed in order that tile 

tablesmay be more fully understood. 

Shape of ear. 

Rows. 

ey - - -- -cylindrical 
P.Cy.- - - -partly e:;71indrical 
T.- - - - - tapering 

st.- - - - -stra ight 
'T.R.- - twist to right 
T.L.- - - - t wist to left. 
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3];8 ce between rows. 

c.- -
M.C.- -
11.0.-
0.-

- -close 
-medium close 

- -medium open 
- -open. 

Thickness of kernel. 

Th-
M.Th- - -
Ii - -
M.T.- -
T.- - - -

Size of germ. 

thick 
- -medium thick 
- -medium 

-medilim thin 
- -thin 

L.- - - - - -large 
K.L.- - - - -medium large 
M.- - - -medium 
M.8.- - - - -medium small 
s.- - - .- - -small. 

Further e~lanation should perhaps be 

given the various classifications which will be 

used throughout the following pages. The "Ear 

Cha;racters" include length, Circumference, number 

of rows, weight, shape of e~,and indentution. 

"Kernel Characters" comprise depth, width, space 

between rows, composition, and size of germ. 
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EAR CHARACTERS 

r;" .- Lt t1 9th c i t"cu t11 Ea r WT. [a,..Wf. Number Row~1'ni:!I Ea .- ~poc" l"d~n- "'~r .. d K~mcl 1(~ t'n~ 1 ::> i ~ ~ 5i k c. ;)hQP' Wtightof :Shelling Wt. ... Vtrage 

Numb~t: of Ea r of Eo I' Ounct3 "rom!! of Rows oy5tnJigt!I 5 hape ~n ro t Qtion width Dapt l1 Compooititli of Gc: r .., of5honk. of Burt COb- ()r~ Fn Cen t I(~rn t l -o,. 

i ""n " 7S 12- 3'10 16 I:i 1"1 R W .L'f I'fJl " S N :L25 '. ~"'''' ~ ..., o 

11 9o:z, 7 .00 13 3"'1 2 2 r PC C R N I'f C /"? 1'1 1.76 r'.71 Q'7~ 

2' tI, !F D 7 0 0 IZ 3'10 I i" S r H R N S S S S M z.3f / ,01 . ! ;~-
27 175 7.5"0 I S 112!) ZO S C N 11 1'1 I'( /'fS I'f S D l..!)C :.3'3 3 

2- 9 75 9.00 1 7 11'12- / 8 S PC 1'1 R IV # 1'(/1 l.- I. I'f ;1-.76 '5:13 3 ~ 

9.5"0 7. 7"> 17 J(U· 20 S C C M M D /VII I'( /'7 I'f :L.7S- $,99 .!I'iI~ 

0.!F0 7. :z. .s- /6 '1511 / S' T 7' /'1 M M I'f 1'(/1 N L 1'1 2.1.1 13 ~ 

~ o. O 7..J 7 1 7 412. / / T A: 1'"1 R W 11 IYlI I'( I- 1'1 3.:z.S- f 2 .9. 9 392 
,1.1- ... .s- o. 19 $S. Ii r Ft /'f 11 I'f 11 I'fH I'( ,N M JSO S I .U . 3",5 

0 0 7.37 l'f ~'" I f T PI:: I'f IT 11 C1 I'1S i- I. 1'7 :L11 11 71.i . ~S6 

.7 S 7.2.!F 1 6 'IS-,( I/, S ~ 1'1 1'1 # I'f I'fll I- 1'1 1'1 :A..~o 7. j. 1. . ' 2'7 

'so. 7.2!F I t. 'IS-I( I .. S PI:: 1'1 /V /1/ I'( # & I'f I. 1'1 :t.'1l/ ~3'1s" .i' 0 'i: 
0.0. 7.50 ' 7 "('a. ? n S R: /'f I'f IV I'( !'flY '" I'f 1'1 3.00 8333 .~ ~ .. 
.13 7.0. 0 I /l. :I~O / 2 S r I'f n tV 1'1 I'fS S I'f I'f :LOO '1'f.90 ·.30'7 

::'1 If 7. 7S I S 'I:zs I f! T c C R I'f I'f I'fS I'f 1'7 I'f :LSD 'U,.o~ 39 .. 

l' .00 7. 1 7 Ib ~S'l 18 T Co I'( I? I'f I'f Ifs 11 11 1'7 :v·s- U/).. . 32'il 

0 U g 7-" 3 1 6 ~~I( 16 S C If H IV D K II I. S Z> :z. ."~ J 'I.~ I . 'Y.56 
,I 9.!F0 7.2.6 /S '(s~ /i' T r C I'f I'f IV IYS /'f t M :t .3' ,s.'f'i' .3~_ 

,2, 9.Z!J 7.00 / :1. 3-V0 'I. T C S N /'f I'fH 5 M P fL.I:t '~fJ.. ~,;. 

,3 .13 7..T'i /"/ ~97 I~ T r /? I'f I'f n s /'f 1'1 'F 2-.31 S3!-17 . 3~, 

.'1 .00 'Tn 10 '(%~ Ii I? 1'1 IY 1111 I'? l.- N :t.~o t.PI O ~"5 
S- 'so 7.00 / '1 ~9'1 III> r I'f H H I'fS S :I 1'1 2..3'1 , S.'f'l .'YOI 

.20 '?.f"O 16 '15'" 2.0 C h IV /Y /'fir' /'7' I'f D 2..so ''''12- . 310 

~O.O, 7.7" I~ ",:z. II r I? IY I'f I'fS !'f 9 1'1 3-/:t 'IZ .'10 390 
7f l' IS "(25 20 f't: Ii' IY /'1 IYS 1'1 oS /'1 3.00 0 0 .00 

9.51' 703' I~ 'I2S' I. f't f1 I? IV I'f I'fl/ I'f I'f /'1 .1.00 f2.J~ . ~':>1( 

9.36 7H IS 112.$ :LO 7' -r I'f I'f IV D /V II /Y 1/ 'F 1. 'fI~ ii,if7 . 2~7 
g.,50 7,)J T /S' 112S II 7' .it: /Of /'f /'f /'f /'fS I'f .t /'1 fl,.S"0 '1 S'IO . 3'U 
'lSO 7 fT 16 "(S'f 2.0 G f't: I'f R I'? IV I'fS I'f N P 2. .50 S701 . 39'" 
'lSO 7.1>3 0 "(5't 2.0 S PC I'f H IV 1'7 /Yh' /'7 1'7 P 2.." 13.92. . 32S' 
-'L~D 'ZIS" 1'1 '11.1. Zo2 7' r e_ lY N S J'?1r' ~ 1'1 1'1 3.00 "17/ .2tt 
'1.1.!J ?7F I" ,{5'1 I' 7' r H /? /'f 1'1 /'fS /'f I'f N 3Z~ r2.ifO . 3'-9 
10.0 6.1'1 1 6 '1.5'( 2.0 5 T . c S I'L S IYS; IV /'? N 300 1.~0 . 33 

fM- _/~ _ P I 3'17 '2.2. r ~c /Y II' # S IYS S t. H -Z..3'i '.1.1 32'7 

"63 13 $"11 2.2- r I'f h' .I'f D I'fS /Y 8 1'1 z .oo " . 29oi 
U,3 7.00 1 3 3"~ IY 7' -l I'f S /Y IY IVH /'7 I. 1'1 2 .1 2- 3,. .. 
g.OO 7.2.5 1 '1 3'" /y r 0 /'I /'f 1'1 I"f S /V 1'1 ,.., :L .?:> . 3H_ 

/ f .7.5" 7.11 1 7 "TIZ. 22- 7" C I'f R I'f I'f I'fS S /'T F 3 .3'1 I . ~'2" 
'2, .63 'I.tlD / :l. 3'10 I ff' r r /'f I'f I'f I"f 1'1' S L. 1'1 fL. :>O . .3.3'i 
'~ . .2S 7.00 10 'I2S I i' S c C I'f IV I'f I'fh' S l- F '-,,, 10 " " 
~~ DO 7.17 1"1 3'? 20 5 C I'f !'f IY D /'YII !~ 8 D '-00 1 7, 0 :l .. ,. 
'5 0 .0 7.7S" 1 6 ~5'1 ' I' r I'f .IP 1'1 D I'fS 5 4 1'1 3.'2-S i &, o . ,, 'S 
6 .2S 7.00 13 '36'l II' r r I'f /'f H /'f /'tH S I'f 1'1 1..6"0 K;i. 0 . 3 '" 
7 .0.0 7.71' 1 '1' 39? :u- s c I'f R I'f P I'f h' I. S D l..",- ' 7 .7(, . 3'10 

:'i' ,7.5" 2J-0 17 'l'1:L / y -r- r ,., H I'f I'f I'fS /'f I. ,.., ".3~ 1.'1i !I 'ii, 
9 I Q:l:F 7.70 1 '1 510 1'1 r r I'f I'f H D IVS L IV M :1-.50 1f2. .'.".5 

'0. 900 7."! 1# 39" ~o S r /'I IV "., "., t¥S "., IY 1'1 2. .:1'1 0. '2- · 3~q 
, I 9.7S 7.~o 1# 7'? 16 S c /If · N H 11 1'f5: I'f IY P 2. .7S" 3.0 · ~ ' 2 
' 2 900 7.tlo I,{ 3.7 I' T C I'f I'f 1'1 g /'fS I'( S D ':':J.S" ". . 33 .. 

'3 7.7S" 75"0 /; '(2.5 20 S C ,;Y I'f N /f I'f!l S " -P 2,./ 2. '3 . ;)07 

'" J'. S O 7.'17 / "'L ~o S k= /'f " IY ~-- l-' I'fS ' IY ,., 1'1 3 .0 0 ' ," . 350 
--.!i s 9.3 '1 7.Z~ 'I2.fi /6 T _ Q_--~ -~ 

I'fll IY I'f N l..50 .",s 
91> i ao 'L1-1 liJ5 20 S C I'f p S '" S 1'1 2.12- r.?' . 3,.2 

-{f 9.00 lIoo 510 20 $ C 1'1 I? IV /'f I'f N /'f 1'1 M .32 5" . ~ '1t. 

9 i5'l 7.7S 610 IV T A- C R ~ d IYS .IY , F 03S0_ .7 · :.q2 

99 9.63 7.7f' I h 1{51{ It, S c /'f H JV I'f /'fS /'f l- F 3 .00 ~o . '", ,,, 
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EAR CHARACTE'RS 
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RELATION OF EAR CEARACT1~R TO 

SHELLING PERCENT. 

An effort was made to classi~7 the various e~rs 

into a series of related groups of distinct characters 

with the hope that some definite idea as to the f actors 

governing shelling percent could be correl~ted. 

The entire number, 1185 ears, was used 

in this work and while the standards were not all 

uniform,du9 to an unevenness in the size and character 

of the corn, the effort was made to get as nearly a 

proportionate number in each class as possible. 

As a genera l rule, 15% was used as the number 

to represent each of the extremes and 70% therefore was 

used as the average .Thi~3 rule was quite uniform honever 

and with a few exc o~tions the fi gures did not miss t h is 

more than three percent either way. 

(Table A. ) 
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(Table 4.) 

RELATION EAR CHARACTERS TO SHELLIliG %. 

:Ear Chur[;.cter-- -

Long Ears 

Short Ears 

La.rge Circumference 

Small " 

La.rge no. Rows 

Small 1f 
tf 

Heavy Ears 

Light Ears 

Cylindrical 

Tapering 

Rough Indentation 

Smooth If 

Long-Tapering-Smooth 

Long-Tapering-Rough 

Lor.g-Cylindrical-Rough 

Short-Tapering-Smooth 

Short-Tapering-Rough 

:Shel1ing Percent 
: 1910 Corn 

84.05 

86.11 

84.37 

84.75 

85.00 

83.33 

83.82 

89.89 

84.14 

84.40 

84.13 

84.24 

83.37 

83.13 

:Sheiling Percent 
___ 19_11 Corn _____ : 

84.37 

84.49 

84.72 

86.26 

85.46 

84.51 

85.96 

85.69 

85.18 

84.58 

83.88 

84.23 

83.62 

84.09 

83.68 

85.19 





Length of Ear. 

In both series, the short ears have the 

preferenoe although in the 1911 corn the difference 

is not marked. This was very likely due to the fact 

that the short ears in this corn seemed to run more 

uniformly tapering and smooth than did those in the 

1910 corn. 

Circumference of Ear. 

The small circumference in both cases gives 

the highest shelling percent. This is explained by the 

fact that as the ciroumference increases, the cob d.tlc.reases 

proportionately and as a rule the space between the rows 

likewise increases. The large circumference ears tending 

to have a wider space than . those of smaller circumference._ 

Number of Rows. 

Both the series show a decided advantage for the 

larger number of rows, due to the fact that as the number 

29 

of rows increase, the space between rows, as a rule, decreases. 

No conc.lusi·ons could be drawn however, as to anyone 

number of rows being uniformly a higher yielder of corn than 

another- The stelling percent is influenced by so many 

other factors that about the only conclusion that can be 

drawn is that the greater number of rows will giye a higher 

average percent. 

Weight of Ear. 

A striking advantage in favor of the light ear 





in the 1910 corn with practically no difference in the 

1911 series, the heavy seeming to have a slight advan­

tage. This seeming contradiction may be at least in 

part e~Jlained by the fact that in every case this corn 

had an abundance of cob and very likely the large cob 

was found in the small ear at least to the point of 

equalizing the results. 

Shape of Ear. 

Apparently another contradiction which m&y be 

partly due to the fact that the 1910 corn was quite uniform 

and the actual taper to the ear was but slight vihile in 

the 1911 corn due to the great variation of types the 

tapering ear represents an entirely different type on 

which in man~,:' cases the kernels became qui te shallow and 

round at the tip with a frequent appearance of the cobs. 

Indentation. 

In both series, the smoother t~; pe of corn gave 

the higher percent of shelled corn. ~he writer explnins 

this apparent contradiction of previous theories on the 

bas is of kernel densi ty. As a rule, the smooth t;Y'IJ e of 

kernel runs medium horny to horny with a density of 

perhaps .10 higher than the starchy which as a rule ma.y 

be said to be of a rough indentation. 

This greater roughness in the starchy kernel is 

the result of the drying of the crown starch and as those 

kernels have a super-abundance of that particular constit-
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uent the drying process causes a much more rouehened 

surface. 

Combined Characters. 

In order to offset as far as possible. the 

influence of other characters it was decided to 

combine characters in so far as was possible, and see 

the relationships between the different distinct 

types. 

In the 1910 corn it was not pas si1)le to 

get but two types in large enough numbers to be 

considered authentic. Here again the tal)ering ear 

has a shade the advantage where combined characters 

are used. 

The rough indentation seemed to get a trifle 

the advantage in the lone tapering ears and ·a noticeable 

increase in the short tapering ears in the 1911 section. 

This may be due to the fe-ct that it was · not possible 
~ 

to ;:ret as s-reat a number of the rough ears, about 50,b 

of the number represented in the smooth ear class, and in 

all cases the rough enrs run on an average deeper kerne1ed, 

the smooth being wider kernels with les8 depth. 

a1 





RELll.TION OF KERlJEL CIT..ARAC~ER TO 

SHELLING PERCEHT. 

The entire number of ears was further classi­

fied upon the basis of kernel characters and the relative 

value of the different types of kernels estimated so 

far as their influence upon the shelling percent could 

be determined. Here again the same rule was applied 

allowing the mn:jority to represent about 70% of tho total 

number. 

Some difficulty was experienced in this 

classification when the characters were taken in 

regard to size of germ. No doubt t 'the size of germ 

should be e.onsidered in a relattve way but this was found 

very diffioult to do and in spite of efforts to counter­

aot this te~dency, a small kernel with a 'small germ 

which was perhaps medimn to large in proportion to the 

kernel was very likely classed as small. This explana­

tion may perhaps have some bearine in the table following: 

(Table B. ) 





(Table B. J 

RE11~TI01I K2.1UJEL CHll.RAC TEE3 TO SHELLI liG %. 

Kernel Character 

DeeIJ 

Shallow 

Wide 

Narrow 

Open Space 

Horny Composition 

sta.rchy Composition 

Large Germ 

Small Germ 

:Shel1ing Percent :She1ling ?ercent: 
1910 Corn 1911 Corn 

85.74 86.40 

83.05 83.24 

83.79 84.12 

85.15 85.69 

85.17 85.12 

84.36 84.94 

81.99 83.79 

85.49 85.59 

85.14 84.78 

83.97 85.47 





De;pth. of Kernel. 

As was expected, the deep kernel gave the 

high shelling perce~t although the difference was not 

as great as might at first be expected. Here again 

the kernel composition undoubtedly played some part and 

although it did not, of course, offset the depth, it 

gended to more nearly equalize the two. 

Width of Kernel. 

The narrow kernel as was anticipated eave the 

higher percent of corn to cob. The difference here again 

is not as Breat as it would have been had -the kernels 

been of the· same composition. 

Space between Rows. 

This is vi:frtually a repetition of the kernel 

width and the explanation there is likewise applicable 

here ae the wide kernel had rounded edges and wide space 

as a rule. 

Kernel Composition • 

. Both series agree that kernels of a starchy 

composition give the higher shelling percent notwithstanding 

the opposing factor of the densi ·ties of -the two. This 

fact is explained when we lrnOVl that in practically every 

case the starchv kernel was a kernel of more than average , w 

depth while the horny kernel included a great number vnlich 

were of lass than average depth, wider than the average, 

and with more space between the rowS. At first considera­

tion, this may be considered a contradiction of the result 

noted under "Indentation" in Table A. But upon further 
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analysis it is found. to be entirely in kEleping. It 

should be remembered in this connection that the 

indentation in Table A includec many more ears than 

cloes the composition now under consideration. It is 

further true that the smooth kernels, not only had a 

much higher density than the rough and that this group 

also included ma.ny kernels of medium to greater delJth 

while the horny composition kernels were practicelly 

all medium to shallow. In the li 8"ht of these fo.cts, 

tho results are entirely reasonable. 

Size of Germ. 

At fist there seems to be a contr~diction 

here which would question the result but tho sixty-nine 

hundredths of a percent is in the VITi tors estimation 

easil:y explatnable in the light of \1'lhut was mentioned 

just before the preceeding table. That is, that the 

small kernel was inclined to be given credit for having 

a small germ even though that germ may have been medium 

to large in proportion to the size of the face of the 

kernel. 

In other words, very likel~" the deep, na.rrow 

kernel w._·.s marked with a small germ when in actual pro­

portion to the germ surface it might well have been 

called medium in size. 

In the writer'a estinlution, the percent shovm 

in the 1910 corn more nearly represcnGs the ac-tuul 

concli tion because the kernel densi ty is uno.oubtedly 
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greater with the large germ and this would therefore 

have a tendency to create a relatively higher shelling 

percent -than would be found in the small germ. 
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RELATION OF KEHNEL CHARACTER TO KERNEL -

WEIGHT & DE£;SITY. 

The six-hundred and sixty ears of the 

1910 corn were used for this work and the weight of 

twenty kernels was accurately determined on the chemical 

balances. The kernels were cleaned of any chaff or 

other materia~ which would cause bubbles to adhere to the 

surface, immersed in an accurately graduated cylinder 

and a reading made of the displacement. Owing to the 

fact that the method was not sufficiently accurate to 

read closer than to tenths and estimate -to hundredth3 of 

a cubic centimeter, it was not deemed advisable to 

make any corrections for temperature. This being 

the case, the displacement was divided directly into 

the weight to give the density. 

(Table C.) 
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. (Table C.) 

CHARACTER OF KERNEL TO AVERAGE 

VffiIGHT & DENSITY. 

Character Kernel . wt. '20 Av • Kernels! Kerneli . Ave.Density . . 

Deep Kernel 7.329 1.242 

Shallow Kernel 6.672 1.365 

Wide Kernel 8.204 1.242 

NarroVl Kernel 6.485 1.260 

Close Spa.ce 6.957 1.242 

Open Space 7.266 1.249 

Rough Indentation 7.209 1.245 

Smooth Indentation 7.238 1.294 

Horny Compos ition 7.106 1.338 

Medium Horny 7.5634 1.286 

Medium Starchy 7.3439 1.237 

Starchy Composition 7.089 1.191 

Large Germ 7.951 1.342 

Small Germ 6.651 1.252 





Kernel Depth. 

As might have been expected, the deeper 

kernel gave the greater weight although the difference 

was not as much as it undoubtedly would have been had 

it not been for the starchy character of the deep kernel. 

This fact is nicely shown by the density which is 

twelve hundredths greater for the shalloVl than for the 

deep kernel. 

Kernel Depth. 

!1:he wide ker:r:el had a decided a.dv~j,ntage in 

weight although the density was in favor of the 

narrower kernel. The difference in this regard however, 

is not great, being but eighteen thousandths. 

Kernel Space. 

Here again, the open space shows that it is 

associated with the wider kernel as that t ype of kernel 

is heavier than the narrow. The density while prac­

tically the same might be said to favor the vlide space 

should there be any pr6ference. 

Indentation. 

The horny,smoother kernel again leads both 

th ~1ght and density- The same reason given under 

kernel depth holds here. The ex.t::lanation given under 

"kernel oomposition" in Table B should also be applied 

here in comparing the result of weight and density in 

the indentation and cOIn}Josition as shown by this table." 





-

CO!Sl>os it i on. 

praotioally no difference is to be noted 

.inweight between the kernels of starchy oomposition 

,and those of a horny character. The greater depth of the 

former perhaps exp'lains this condition as otherwise the 

horny kernel would most surely outweigh the starchy one~ 

The medium horny and medium starchy, while they 

e~oh weigh appreciably more ,than either of the other 

two, bear the same relationship so far as the amount 

of staroh is conoerned. This greater weight is 

doubtless due -to the fact that these classes included 

approximately seventy percent of the corn being tested 

and would therefore very likely run somewhat' heavier 

than either of the two other classes as a vast majority of 

the wide kernels of average to greater depth were either 

medium horny or medium starohy and would therefore come 

in at ~p1s point. The starchy kernels were deep but 

narrow while the horny were wider but more shallow. 

The denSity in this case is particularly 

signifioant and bears out, perfectly, what had been 

anticipated .4n;: the remarks in the disoussions of 

of previous tables. The horny kernel with a density of 

1.338 stands .147 higher than the starchy while the medium 

horny and medium starohy oocupy positions in direct pro­

portion to the ratio as set by the two extremes. 
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Size of Germ. 

Here again the larger germ shows its 

influenoe and aB. was suggested, under the dis­

oussion of ~Shelling Percent" as affected by this · 

faotor, proves that the larger germ with its com­

par8~ive high percent of oil - does increase the 

kernel weight and density and would therefore have 

a tendency to' impress-that character upon the 

shelling peroent of the ear. 
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RELATIOn OF EAR CH.tillaCT~R ~() lillRN:&L & 

COB DElISI TY • 

The entire number of ears was used for the 

cob density while but the six-hundred and sixty ears 

of the 1910 corn were used for the kernel density as 

was explail1ed in the foregoing lJages. 

Cob densit~7 was determined very similarl:y to 

the kernel densi ty t the weiGhed cobs being immersed. in 

water contained in a graduated c~~ lir.der and the dis­

placement read directly. 

Several methoos of :fJl:'ocedure were tried but the 

best results were gotten by immersing the cobs untreated 

in the water. Coating with paraffine was tried butthis 

proved very unsatisfactory as much more water seemed to 

adhere as bubbles and the different readines on the same 

cob were qui~e variable one time with another due to this 

fact. 

It was at first thought that the chaff on the 

outside of the cob would be very objectionable as it would 

hold a great amount of air in the form of bubbles and in 

order to alleviate this difficulty, burnine the chaff was 

tried. This however, was the least practical of any of 

the methods as it seemed to open up the pores in the cob 

to such an extent thut it was imfossiole to get a reacing 

due to the extremely rapid absorption of water-
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Everything considered, the immersion of the 

untreated cob was much the most practical a.nd especially 

since the cobs were to be dried and later tried for their 

crushing strength. 

The following table shows the density of both 

kernel and cob for the 1910 corh and the densit y of cob 

for that of 1911. 

(Table D.) 

Length. 

Practically no difference is to be found in 

the long and s hort ear in either of these cha r acters. 

Circumference. 

Here again we have the charact er of kernel 

correlated with the density of both the kernel and cob. 

ike ears of large circumference were in most cases, ears 

of deep grains with a rough indentation and therefore a 

starchy kernel. The ears of smaller circumfe ::. ence wer e as 
proportione.tely 

a rule those wi th shallower grair..s an -/largel~ cobs . rhe 

larger cob is always correlated wit h a higher density as 

shown in both cases here. 

Number Rows. 

The same condition holds true for t he numb er of 

rows- The s r!lall number of rows with the open space and 

Yfide kernel had relat ively the l a r ger cob. , The oars of 

~~\ 
' .. 

large number of roWS Vlere usuall~i ears of great er ·circum­

ference, the kernels be ing mo~e starchy and somewhat deeper. 
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(Table D. ) 44 

RELATION OF 3AR CHARACTERS TO COB 

& KERl'fEL DENSI TY • 

. Kernel :Cob Density · Cob Density Ear Character t · I Density 1910 · 1911 . 
• . - . 

Long 1.253 .4281 .3596 

Short 1 ,.254 .4246 .3691 

Large Circumf. 1.240 .4120 .3565 

Small " 1.271 .4446 .3668 

L~rge !~ o • Rows 1.246 .4002 .3457 

Small ~10 • Rows 1.257 .4439 .3772 

Heavy 1.250 .4212 .3567 

Light 1.263 .4198 .3425 

Cylindrical 1.254 .4173 .3629 

Tapering 1.253 .4521 .3641 

Hough 1.245 .4263 .3578 

Smooth 1.294· .4431 ·3723 , 

High Shelling % 1.2518 .3620 .3201 

Low Shelling % 1.2799 .4790 .3916 





We'1ght. 

Exactly W[lat might have been anticipated in the 

light of the above reasoning, was secured. That is, with 

the hea.vy ears we find the lower densi t~; of kernel because 

theBe are the rough ears of the starchy composition. 

Here again, we have the cob densities correlated with 

the weight of ear, the beavy ear having the hi gh cob 

density. 

Shape. 

As has been noted in the table there was 

practically no difference betwe~n the c~lindrical and 

tapering aur in kernel ~ensitJ· bnt in cob densit~· there 

was quite a var i ation. This is erJ:?lained b ." the fact t}'..at 

in the cylindrical ear the pith remains about the same 

in size clear to the tip while in the tapering ear it 

decreases more rapidly in prop orti~n than the cob. 

Indentation-

In indentation the kernel density again shows 

somewhat in favor of the smooth ear, t;herefore t he more 

horny kernel. The densit y is, as might have been expected, 

greater for the smooth ear which has on an average a larger 

cob • 

• helling Percent. 

Again the difference noted is one of kernel 

composition very largely. The high sh ellinG ears, while 

they may include many smoot h indentation ears, are medium 
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horny ~n ' starchy while the low shelling eal" S are 

medium starchy to hOtny. This fact explains the 

difference in density quite easily. In cob density, 

the low shelling ear with the large woody cob . 

-(the 'heavy cob' has a decided advantage. 
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RELATION OF nRNEL CHARACTER TO KERUEL 

& COB DENSITY • 

In this work, as in the preceding table - D -

all the ears were used to determine the cob density 

while only the 1910 corn was used in the determination 

of kernel density. 

(Table E. ) 

Depth of Kernel. 

Again, we note the effeot of depth upon the 

""'!lty of kernel and also note that the same relation:... 

ship exists as was found to be the rule in Table D, namely 

that the smooth, shallow kernel was inclined to be associated 

with the larger, more dense cob. The kernel de~sity and . 

cob density here Beem to be correlated in both samples of 

corn. 

Width of Kernel. 

As in the table previously noted, the narrow 

kernel of greater del)th was the kernel of higher derlsi ty, 

although the difference, .018 is not enough to justify ani 
decisions other than have been previously made. 

The cob density is likewise not as decidedly 

influonced by this character as in some others. This, 

however is a minor character for this point and no great , 
importance is therefore attached to this. The cob densities 

.will also be noted to disagree but as this point is a minor 





one and one whioh other factors so completely overcome, 

no particular value is at stake. 

Sl)ace. 

In this character, '8 in. that of the k8rnel 

width, the diff8rence between k~rnel densities is not 

enough to be of much significanc~ The demsity however, 

shoVls more differenc e end, as might be e}:',i)ec t ed, it be ine 

highest for the open space, bears out the COnCl"L1Sion in 

Table D, under Nummer of Rows. 

Composition. 

A great difference is again noted between the 

starchy and horny kernel in densi t~i of kernel ancl this sa.me 

correlation is borne out in the densit~ of cob: that is, 

that as the density of kernel increases, the density of cob 

likewise increases although there does not seem to be a 

definite ratio. This correl.tion will be found to exist 

unless in some l!urticular character where it loses its 

identi·t~· by overshadowing characters. 

Size of Germ. 

In this character, the density of kernel is the 

only thing 'llhich shows variation enough to .justiry El.n~· very 

o onclusi va statements, other than to say th~:.t the :L"ule jus t 

mentioned is again borne out in this character of Size of 

Germ. 
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(Table E . ) 49 

RE LA '1' 101 OF KERNEL CHA.RACTERS TO 

. · Densi t~; of Cob 
Kernel Che. ract er; Ke rnel Density · · 191 0 191 1 · 
Deel? 1. 242 . 4236 . 3507 

Shallow 1. 365 . 455 3 .383 2 

' ~ i de 1. 242 . 4229 . 346 6 

Narrow 1. 260 . 41 50 . 36008 

Close 1. 242 . 4029 . 3529 

Ope n 1. 249 . 4360 . 3694 

Horny 1 . 338 . 5210 . 3707 

Starc hy 1 . 191 . 4021 . 3519 

La r ge Germ 1 . 342 . 4468 . ~5 7 3 

Small Germ 1 . 252 . 4323 . 3403 





RELATION OlP EAR CHARACTl~ RS TO KEPJ~EL & 

COB DKNSITY & CRU3HIJ:TG STR.ESS. 

In addition to determining the relative 

densities of the different cobs, it was decided to 

still further correlate the densities or rather the 

hardness of the cobs by a crushing strength of all the 

cobs in the 1910 corn. 

That this might be best done, it was decided 

to cut each cob into two sections of exactly two 

inches each)starting the first of the sections two 

inches from the butt of the cob and allowing the other 

end to go where it would. 

After cutting these sections and numbering 

them, they were accurately measured at each enQ, the 

diameter of both pith and woody fibre being considered. 

An average figure was then taken for these diameters 

as is recorded in Table F. IA computing table was then 

used and the area of the inner circle subtracted from ~he 

vv'hole circle and this figure t aken as the area of' woocly 

fibre. ThiB comuutation was made in order to p:et all - ~ 

the crushing strengths to a uniform basis. 

EXpressed as they are in columns of the table 

the Breakine stress is comparable one with another because 

all are figured to the srune res ist ing area, 8.nc.l it may 

50 





51 
l Cable F.} 

8 63.78 ' .5798 .725 .352 .3314 1990 6004 1.266 
18 49.61 .3421 .800 .425 .3682 1045 2838 1.244 
20 70.88 .4244 .850 .360 .4909 2000 4074 1.268 
26 67.18 .3839 .85 .40 .47:10 2116 4490 1.265 
27 70.88 .4050 .97 .45 .6400 2540 4704 1.242 
30 49.61 .4725 .70 .38 .2608 14'30 5483 1.364 
32 77.96 .4103 1.10 .52 .7516 1720 2287 1.266 
34 74.28 .4502 .85 .45 .4510 1580 3603 
35 92.14 .4981 .97 .42 .5400 3250 6019 1.264 
36 99.25 .5095 .9U .42 .4955 3850 7770 1.264 
58 70.88 .4060 1.00 .45 .6351 1660 2618 1.236 
59 63.70 .3645 .97 .57 .4418 2040 4618 1.315 
60 63.78 .4252 .90 .52 .4230 1140 2695 1.267 
61 67.18 .3839 .95 .57 .3073 1620 4078 1.230 
62 61.22 .3710 .87 .40 .4710 1825 3875 1.276 
63 67.18 .4799 .85 .40 .3693 1745 4721 1.271 
64 70.68 .3831 1.02 .55 .5369 1790 3334 1.377 
66 70.88 .4430 .86 .52 .3789 1745 46u5 1.294 
69 95.02 .5689 .95 .51 .4940 2565 5192 1.255 
70 53.02 .3213 .94 .57 .4418 1180 2672 1.261 
71 70.88 .4170 1.00 .55 .5369 2120 3949 1.277 
74 ~9.25 .4411 1.12 .50 .6351 3420 5385 1.332 
75 92.14 .4725 1.05 .55 .5369 2270 4228 1.220 
76 85.05 .4597 .97 .52 .4679 1870 4005 1.273 
77 67.18 .3199 1.05 .65 .5495 1555 2830 1.260 
78 56.70 .3658 1.00 .47 .6351 1900 2992 1.192 
79 60.10 .4007 .81 .45 .3682 1565 4250 1.2<32 
81 95.64 .4782 1.07 .63 .4018 2463 5112 1.208 
82 70.88 .4573 .92 .50 .4940 1690 3421 1.263 
83 81.36 .4068 1.02 .52 .5661 3805 6721 1.255 
84 56.70 .3910 .75 .40 .3115 1540 4944 1.290 
85 92.14 .4849 1.00 .50 .5891 2245 3811 1.276 
88 95.64 .4905 .90 .47 .4495 2385 5306 1.271 
89 70.88 .3938 .87 .42 .4510 1585 3515 1.271 
90 67.18 .4799 .85 .45 .4510 2342 5195 1.280 
91 77.96 .4872 .75 .46 .2455 2030 8269 1.262 
92 63.78 .4556 .84 .40 .3796 1540 4057 1.217 
93 60.10 .4007 .82 .42 .3682 1742 4731 1.251 
94 85.05 .5155 .95 .52 .4679 2647 5645 1.258 
95 70.88 .4888 .78 .40 • 34'J8 1855 5304- 1.279 
g6 60.10 .4293 .80 .37 .4081 1352 3313 1.194 
97 92.14 .4188 1.00 .56 .5359 ~325 6205 1.253 
98 92.14 .4726 .92 .60 .·4940 2445 4949 1.202 
99 85.05 .4252 .95 .40 .5600 3362 6014 1.287 
100 95.64 .6169 1.00 .48 .6891 4702 6824 
101 56.70 .3658 .85 .50 .3136 1837 5858 1.255 

104 70.88 .4888 .80 .40 .3882 198D 5101 1.214 

106 77.96 .4214 .95 .52 .4679 2247 4802 1.149 

107 102.62 .4887 1.00 .47 .6891 4487 6512 1.335 

108 81.36 .3874 1.00 .57 .5369 2225 4144 1.252 

109 92.14 .4188 1.10 .57 .5408 2707 5055 1.261 

111 56.70 .4362 .72 .40 .2762 1865 6756 1.246 
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771. 96 . 3898 .99 . 54 .6390 . 2147 1. p91 
85.05 .4476 1. 00 .50 .5891 2220 1.267 
85.05 .5003 .90 .52 .4234 2600 1.231 
70.88 .4170 .95 .51 .4940 1865 1.295 
85.05 .5315 .90 .42 .4950 2265 1.209 
92.14, .4850 .90 .41 .5150 1520 1.259 
63.78 .3543 1,.10 .62 .5817 1280 1.257 
67.18 .3839 .95 .50 .4040 1840 1.209 
81.36 .3616 1.10 .57 .5408 1920 3550 1.247 
85.05 .4149 1.02 .52 .5661 2185 3860 1.302 
77.96 .4872 .85 .35 .4909 2305 46~6 1.248 
70 .88 .3731 .96 .56 .4418 1635 3701 1.278 
67.18 ,.3952 .88 .42 .4710 1550 3291 1.294 
60.10 .3877 .90 .50 .4990 1990 3988 1.212 

129 77.96 .3898 .95 .55 .4418 2025 4584 1.268 
130 77.96 .4586 .95 .47 .4230 1890 4468 1.299 
131 49.61 .3816 .79 .45 .4682 1440 '3076 1.268 
133 56.70 .3910 .89 .41 .5150 1725 3350 1.210-
136 74.28 .5122 .75 .-31 .3654 2095 5734 1.228 
139 67.18 .4198 .87 .45 .4510 1667 3696 1.250 
140 74.28 .4370 .92 .35 .5799 1920 3311 1.194 
141 120.50 .5603 .87 .45 .4510 4295 9523 1.285 
142 74.28 .3718 .92 .52 .4679 1682 3595 1.192 
143 106.30 .5457 1.00 .57 .535'9 3190 5953 1.297 
.L47 70.88 .4888 .82 .30 .3882 1240 3194 1.276 
148 63 .78 .4254 .76 .37 .3314 1785 5386 1.249 
149 77.96 .4331 .90 .57 .4230 1645 3889 1.237 
150 81.36 .4172 .95 .52 .4679 2457 5251 1.292 
151 106.30 .6313 1.05 .44 .6151 3295 5188 1.318 
153 85.05 .4253 1.12 .65 .4495 1940 4316 1.281 
155 56.70 .4050 .85 .40 .4710 1515 3217 1.314 
156 74.28 .4502 .83 .32 .4418 2255 5104 1.197 
157 85.05 .4475 . .90 .40 .5150 3750 7282 1.098 
159 70.88 .4296 .87 .40 .4710 1545 3280 1.203 
160 113.50 .5974 .90 .40 .5150 4255 8262 1.319 
162 70.88 .4430 1.00 .66 .5495 1342 2442 
163 63.78 .4555 .67 .30 .2945 1605 5450 1.302 
164 81.36 .4649 ·78 .32 .4034 1465 3632 1.268 
165 70 .88 .4168 .86 .45 .4610 1767 3918 1.218 
IG6 74.28 .4952 .82 .41 .3882 1920 4946 1.258 
167 81.36 .4931 .92 .42 .4600 2175 4728 1.280 
168 49.61 .3675 .78 .45 .3068 850 2770 1.189 
170 56.70 .3544 .82 .42 .3682 1580 4291 1.254 
17$ 74.28 .437u .90 .50 . 440 0 2390 5323 1.234 
176 56.70 .3658 .82 .42 . 3682 1525 4142 1.169 
177 74.28 .3718 1.05 .60 .5495 2975 5415 1.190 
179 85.05 .4861 .85 .42 .4696 2260 3968 1.324 
180 99.25 .3970 1.04 .67 .5173 1810 3499 1.284 
181 67.18 .4633 .85 . 45 .4510 2160 47 90 1.217 
182 70.88 .3832 1.12 .45 ' .6152 1955 3178 1.257 
10Z 70.88 .4168 .80 .50 .4564 2125 4656 1.296 
184 ~7.18 .4334 .80 .42 .3682 1635 ~±421 1.274 
185 92.14 .4980 .92 .45 .4600 1521 3307 1.313 
187 60.10 .3756 .90 .47 .4495 1525 3392 1.232 
188 70.88 .3544 1.00 .57 .5359 1850 3452 1.278 
189 77.96 .4106 1.05 .47 .6152 2155 3503 1.288 

l~O 70 .88 .4725 .86 .45 .4280 2295 5363 1.177 
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63.78 .3543 .88 .47 .4270 1710 4005 1.236 
~ g2 95.54 .5165 .94 .36 .5799 320~ 5518 1.280 
193 63.78 .3865 .82 .44 .3682 1445 3925 1.257 
194 49.61 .3969 .80 .47 .4564 1800 3944 1.184 
195 63.78 .3752 .90 .52 .4230 1595 3771 1.221 
196 57.70 .4050 .75 .36 .3115 2050 6582 1.275 
197 70.88 .5250 .87 .40 .4710 2260 4798 1.274 
198 77.96 .4455 .91 .47 .4720 2920 6187 1.313 
199 85.06 .4475 1.00 .57 .5359 2555 4768 1.239 
201) 70.88 .3938 1.00 .57 .5359 2070 3863 1.250 
2·)1 56.70 .3658 .90 .69 .2741 1950 7114 1.184 
203 92.14 .4607 .92 .42 .&600 3025 6257 1.192 
204 74.00 .5303 .80 .35 .4078 2195 5383 1.195 
207 63.78 .3448 .90 .50 .4490 1385 3086 1.274 
~~ OS 85.03 .4475 .91 .38 .5150 2800 5437 1.227 
209 67.78 .4518 .87 .45 .4510 1685 3736 1.275 
210 53.02 .3656 .86 .43 .4510 1385 3070 1.246 
:~ ll 60.10 .3535 .90 .52 .4230 1180 2790 
~,; 1 2 60.10 .4006 .85 .40 .4710 1755 3726 1.162 
213 85.05 .5002 .90 .35 .5249 2405 4496 1.284 
215 77.96 .3626 1.05 .60 .5495 1471 2677 1.328 
~: 16 67.78 .3873 .97 .44 .5400 1520 2815 1.276 
217 92.14 .4607 1.00 .45 .6351 2465 3881 
22 0 92.14 .4286 1.00 .57 .5395 2195 4096 1.253 
2~~ 3 63.78 .3448 .92 .55 .3968 1095 2759 1.334 
224 85.05 .5487 .91 .42 .5600 3345 5974 1.260 
225 88.44 .6202 1.02 .47 .6152 3670 5966 1.315 
0 ~1' 
"",~JO 113.40 .5274 1.05 .49 .6351 3365 5298 1.307 
227 70.88 .3938 .95 .47 .4230 2335 5520 1.257 
228 63.78 .3751 .90 .45 .4950 1955 3950 1.284 
22 9 63.78 .3866 .95 .41 .5600 1775 3170 
230 85.05 .3956 1.00 .55 .5359 1895 3536 1.155 
233 85.05 .4597 .90 .30 .5686 3445 6059 1.305 
234 77.96 .4331 .92 .39 .5150 4285 8320 1.328 
2'/7 60.10 .3435 .93 .47 .5170 2160 4178 1.298 
r.~3 8 63.78 .4399 .82 .47 .3682 1617 4392 1.358 
2<;5 -56.70 .3780 .87 .40 .4710 1655 3414 1.290 
24 6 95.54 .5790 .90 .47 .4495 2395 5318 1.329 
249 88.44 .4212 .92 .48 .4940 2220 4494 
25 8 60.10 .4808 .83 .46 .33~6 1420 4218 1.281 
251 70.88 .3938 .90 .51 .4490 1870 4165 1.172 
25 2 45.93 .3167 .95 .47 .4230 1045 2470 1.175 
25 3 85.05 .4597 .97 .36 .5354 2990 546Z 1;156 
254 60.10 .4006 .91 .48 .4720 2360 5296 1.251 
2S5 49.61 .3675 .82 .47 .3682 1555 4224 1.259 
~:G 8 70.88 .2625 .95 .45 .5955 2335 3921 1.268 
2G O 56.70 .4725 .75 .31 .3654 1990 5440 1.312 
261 56.7U .4726 .80 .37 . 3651 1135 3109 1.367 
~65 70.88 .3544 1.28 .72 .3467 2105 6072 1.290 
266 70.88 .3730 1.10 .65 .4495 1755 413Q 1.338 
26 7 63.78 .4399 .85 .41 . 3796 202' 5340 1.293 
2G9 56.70 .3544 .81 .45 .3682 1875 5092 1.264 
2"'0 70.88 .4169 .87 .39 .4710 1960 4408 1.281 
271 38.84 .2157 .95 .45 .5955 2000 3359 1.213 
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i Cob Wci.qh+ 
Jumberl/n G..,.a.f71.s Diameter Dld..'".t"~rl ~"".ct Wo~d'~ yef"ctq.1 St.,.es"s I Del'1..'-tLj 

of. Cob - In. lo.f P.th ,n.IF.b.,.e - fa,. ,,,,.le,,,uShi,, ~p.", "q,. '1'\.1 of Aye. k~'f'n 

272 81.36 .5424 .75 .35 .3115 2095 6722 1.252 
278 77.96 .4331 .88 .36 .4909 3247 6615 1.206 
274 92.14 .3920 1.00 .60 .5495 1850 3367 1.307 
275 88.14 .4535 .85 .39 .4710 2277 4835 1.261 
278 49.61 .2918 1.02 .60 .4917 1000 2076 1.247 
279 70.88 .4430 .83 .41 .3796 1690 4452 1.262 
280 70.88 .4572, .92 .42 .4900 2532 5502 1.182 
281 63.78 .4252 .92 .42 .4600 2700 5870 1.228 
282 60.10 .3756 .90 .45 .4495 1705 3793 1.214 
283 92.14 .5119 .95 .35 .5354 1900 3549 1.279 
284 56.70 .3240 .82 .35 .4081 1490 3651 1.288 
285 63.78 .3447 .90 .48 .4495 1535 3415 1.266 
286 85.08 .4476 .92 .40 .515U 2340 4544 1.288 
287 77.96 .4103 .95 .47 .4230 1395 3298 1.273 
289 85.05 .3619 1.05 .65 .5495 1525 2775 1.267 
291 70.88 .3938 1.05 .52 , .5661 2672 4720 1.181 
292 56.70 .3910 .95 .50 .4940 1840 3725 1.217 
293 85.05 .4860 .95 .55 .4418 1345 3044 1.278 
294 63.78 .3752 .87 .45 .4510 1717 3807 1.252 
295 77.96 .3Z90 1.17 .65 .4526 1280 2828 1.249 
296 85.05 .4252 .92 .47 .4940 2790 5648 1.327 
298 7U.88 .3938 .95 .49 .4495 1620 3604 1.243 
299 67.18 .3732 .95 .52 .4679 1455 311(; 1.151 
300 56.70 .4050 .82 .30 .3882 1635 4212 1.286 
~Ol 81.36 .4162 · 90 .46 .4495 3025 67~O 1.299 
302 77.96 .4103 .91 .46. .4720 3265 6917 1.308 
303 85.05 .4860 .92 .49 .4720 2825 5986 1.231 
3u5 81.36 .3784 .91 ·50 .4490 2090 4655 1. 310 
Z·06 77.96 .4455 .97 .47 .4725 2650 5609 1.262 
307 49.61 .3969 .82 .41 .3882 1615 4160 1.284 
308, 56.70 .3780 .90 .42 .4955 1675 3380 1.220 
309 70.88 .3881 .95 .5@ .4940 2060 4170 1.287 
312 63.78 .3543 .91 .47 .4720 1860 3941 1.272 
~~ 14 70.88 .3730 1.05 .55 .5359 2320 4330 1.252 
315 42.52 .1890 .76 .37 .3314 965 2912 1.231 
316 85.05 .4477 1.05 .55 .5359 1725 3219 ' 1.334 
319 70.88 .4296 .90 .47 .4495 2120 4717 1.207 -" 
320 60.10 .4006 .90 .48 .4495 1232 2741 1.244 
321 6U.I0 .4007 .87 .45 .4280 1795 4195 1.304 
322 63.78 .4399 .82 .37 .4079 1510 37Q2 1.275 
323 85.05 ' .5155 .91 .45 .4720 2270 4809 1.306 
324 77.96 .3998 .'1 .45 .4720 23GO 4886 1.214 
325 67."J-8 .4479 .80 .40 .3882 1960 5049 1.196 
227 88.44 .15Z6 .93 4° .52Uu 1530 2942 . (..., 

328 58.70 .4200 .82 .42 .3682 1248 3389 1.273 
3 29 7u.88 .443u .87 .40 .4710 2170 46u7 
;'j3U 88.44 .4311 1.05 .60 .5495 2965 5Z9a 1.298 
331 96.54 .4777 .95 .45 .5955 22Z5 Z7ia 
332 63.78 .3865 .97 .47 .4725 2415 5111 1.239 
333 99.22 .49 61 .97 .45 .4725 1830 3873 1.280 
334 85.05 .4476 1.02 .57 .5359 2485 4637 1.324 
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335 85.05 .5155 .90 .41 .5150 2115 4107 1.270 
336 85.05 .4597 1.05 .55 .5359 2445 4563 1.27 0 
337 67.18 .3952 .97 .53 .4679 1180 2522 
338 70.88 .4430 .96 .42 .5155 2265 4394 
339 56.70 .4536 .77 .36 _: .Z697 1670 4517 1.280 
340 49.61 .3006 .82 .45 .3682 1162 3156 1.254 
~)41 92.14 .4388 1.05 .56 .5359 2620 4889 1.181 
343 49.61 .3675 .82 .44 .3682 1492 4052 1.240 
344 113 .40 .4629 1.225 .58 .5492 3965 7220 1.278 
346 85.05 .4476 .95 .40 .5600 3175 5670 
348 77.96 .4455 .90 .36 .5349 2918 5456 1.299 
349 77.96 .4331 .98 .42 .6351 2177 3428 
350 70.81 .3544 1.00 .55 .5359 1607 2999 1.253 
352 81.36 .4649 .80 .39 .3882 2455 6324 1.145 
354 81.36 .5611 .87 .40 .4710 1832 3890 1.260 
~) 5 5 92.14 .4388 1.10 .57 .5359 1770 3303 1.208 
'657 60.10 .40u7 .82 .44 .3682 1800 4889 1.257 
;358 77.96 .4455 .95 .42 .4955 3142 6341 1.273 
359 77.96 .4586 .94 .42 .4955 3013 6081 1.275 
Z60 63.78 .4252 .92 .45 .4600 1600 3478 1.204 
:~ 61 88.44 .4020 1.15 .54 .5359 3152 5882 1.191 
;-3 62 113.40 .5670 .96 .40 .5600 3700 6108 1.277 
;)63 63.78 .4399 1.00 .47 .6351 2240 3527 1.197 
~5 64 56.70 .3294: .95 .50 .4940 1192 2413 1.298 
365 63.78 .4725 .82 .40 . 3882 1630 4199 1.290 
~) 66 81.36 .4649 .90 .35 .5349 2365 4422 1.276 
367 42.52 .2000 .95 .50 .4940 1715 3475 1.213 
368 70.88 .3544 1.10 .52 .5661 1890 3162 1.253 
3G9 92.14 .5266 .96 .38 .5354 3380 6312, 1.202 
2)70 85.05 .5315 .91 .32 .5686 3875 6815 1.286 
;~! 7 1 56.70 .3910 .97 .37 .5354 1925 3595 1.255 
372 74.28 .4127 1.02 .42 .6351 1825 2874 1.100 
373 70.88 .4296 .95 .47 .4230 1665 3936 1.282 
~: 75 63.78 .4725 .91 .32 .5686 2500 4397 1.252 
':)76 67.18 .4479 .85 .40 . 3796 1638 4316 1.288 
378 70.88 .4170 .95 .45 .5955 3657 6140 1.285 
379 81.36 .4i31 1.05 .48 .6359 3132 4025 1.302 
381 53.02 .4242 .75 .38 .3314 1150 3470 1.240 
383 70.88 .4296 .90 .47 .4495 1830 4071 1.258 
384 70.88 .3938 1·05 .57 .5359 1670 3116 1.205 
38 6 77.96 .4586 .87 .40 .4710 2370 5032 1.266 
38 7 92.14 .4285 1.03 .37 .6781 2260 3334 1.255 
388 92.14 .4388 1.02 .50 .5891 2905 4931 1.219 
~~ 90 70.88 .4725 .82 .35 .4081 1820 4460 1.197 
292 60.10 .3877 .90 .47 .4495 1500 3337 1.321 
Z93 63.78 .3752 1.00 .45 .6351 1220 1921 1.177 
~~, 94 81.36 .4520 1.00 .47 .6341 3250 5126 1.267 
39 5 77.96 .4874 ~90 .45 .4950 1545 3121 
ZC) 7 70.88 .4430 .90 .40 .5150 2185 4250 1.309 

098 53.02 .3657 .80 .50 . 3 222 982 3048 1.238 
{1(;0 56.70 .3780 .83 .40 . 3882 1610 4148 1.237 

401 92.14 .4388 1.05 .45 .6351 1665 2622 1.272 

403 99.22 .5088 .90 .42 .4955 3220 6499 

4u4 63.78 .4115 1.00 .6' .5661 1680 2967 1.286 
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406 56 .. 70 .3780 .95 .41 .6600 1937 3459 1.252 
407 85.06 .4597 .95 .33 .5691 2610 4585 1.283 
408 70.88 .3938 1.02 .55 .5359 2700 5038 1.275 
409 60.10 .3431 1.00 .62 .5661 1570 2773 1.288 
411 63.78 .3645 .85 .54 .2614 1925 7365 1.333 
412 56.70 .3658 .90 .40 .5150 1835 3564 1.284 
413 63.78 .4252 .86 .40 .4710 2055 4363 1.312 
414 99.22 .5669 .95 .56 .4418 1310 3134 1.311 
·116 92.14 .6826 .82 .35 .4081 1725 4227 
417 56.70 .3658 .85 .50 - .3136 1585 - 5054 1.294 
418 92.14 .3921 1.07 .62 .4786 1615 3375 1.205 
419 74.28 .3809 1.05 .50 .5891 2315 3930 1.250 
t1: 20 63.78 .3865 .87 .37 .4710 1570 3333 1 .. 305 
421 99.22 .6088 .90 .46 .4950 1610 3253 1.249 
-l 22 74.28 .4127 .90 .45 .4950 1305 2637 1.283 
423 77.96 .4214 .98 .50 .5891 2300 3904 1.238 
,124 106.30 .5062 1.05 .45 .6351 3985 6275 1.283 
-4: 25 95.05 .4361 1.00 .46 .6351 2870 4519 1.202 
421 77.96 .4331 .90 .50 .4490 1500 3341 1 
::: 27 70.88 .4888 .90 .40 .5150 2360 45SB 1.320 
,1: 28 92.14 .4725 1.05 .52 .5661 2605 4602 1.242 
429 70.88 .5063 .85 .39 .4909 2270 4624 1.271 
-1 30 109.70 .4876 .90 .36 .5349 3810 7123 1.302 
~1 31 99.22 .5088 1.05 .45 .6351 2225 3503 1.222 
~32 88.44 .6100 .. 95 .25 .6412 2750 4289 1.260 
£133 63.78 .3752 .91 .47 .4720 1475 3125 1.242 
334 88.44 .4533 1.00 .45 .6351 2530 3984 1.320 
435 70.88 .4296 .84 .48 .3366 1725 5125 1.273 
437 77.96 .. 3544 1.05 .50 .5891 3060 5194 
439 77.96 .3544 1.07 .55 .5400 1505 2787 1.290 
440 85.05 .4361 1.02 .50 .5891 2625 4625 1.256 
·1-4: 2 56.70 .4200 .80 .41 .~882 1567 4037 1.334 
444 85.05 .5155 .95 .44 .5400 2645 4898 1.280 
:;4:5 81.36 .4397 .95 .51 .5891 2385 4049 1.238 
L~ b l 70.88 .4296 1.00 .42 .6351 2880 4535 1.254 
~ 5 3 74.28 .4370 L.02 .45 .6351 2335 3677 1.308 
:1 56 56.70 .3780 .82 .35 .4079 1580 3874 1.273 
~1- 5 7 70.88 .4170 .95 .50 .4940 2650 5362 1.201 
·158 63.78 .4252 .90 .. 41 .~150 2060 4000 1.264 
460 109.70 .4770 1.05 .47 .6341 3555 5706 1.268 
462 63.78 .4398 1.00 .43 .6451 1825 2874 1.271 

• I - t-r 42.52 .3150 .95 .52 .4679 1165 2490 1.224 
-..: tJ.) 

465 60.10 . 3535 .86 .46 .4280 1370 3201 1.264 

467 85.05 .3866 .85 .50 .2614 1115 4266 1.336 

4G8 70.88 .5063 .80 .37 .3651 1 345 3684 1.253 
~l6 ~ 77 .. 96 .3712 1.07 .60 .5109 1610 3134 1.257 

471 106.30 .5062 1.05 .45 .6351 3275 5314 1.J?23 

'±72 106.30 .. 5186 9 ~: .50 .4940 3655 5322 1.262 . ~ 
474 88.44 .4422 1.0 ~ .56 .5369 2810 5234 1.216 

'1 76 74.28 .4502 .8 7 .43 .4510 2665 5909 1.217 

478 81.36 .3784 1. O ~ .50 .5891 2890 4905 1.252 
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479 63.78 .90 .50 .4490 3355 7462 1.249 
481 92.14 .82 .32 .4081 3615 8858 
482 88.44 1.05 .52 .5661 1775m 3135 1.274 
483 109.70 1.05 .55 .5400 3645 6750 1.258 
484 63.78 .95 .58 .3973 1290 3247 1.225 
485 81.36 .92 .35 .5799 1992 3435 
486 92.14 1.10 .52 .5681 4670 8220 1.200 
488 77.96 .90 .50 .4490 1510 3343 1.288 
489 49.61 .85 .54 .2614 1020 3902 1.267 
491 60.10 1.00 .45 .6351 1855 2~21 1.267 
492 56.70 1.15 .60 .4817 1605 3425 1.259 
494 85.06 1.00 .55 .5359 1185 2211 1. 2~-34 

496 66.70 .80 .55 .27 CJ O 945 3500 1.288 
497 81.36 1.00 .44 .6351 1620 2551 1.250 
498 70.88 .95 .45 .5955 1460 2452 1.264 
499 56.70 .3910 .90 .42 .5150 1160 2252 1.243 
500 63.78 .4398 .90 .40 .5150 2750 4990 1.245 
501 67.18 .3782 1.05 .46 .6351 2270 3575 1.201 
502 63.78 .3986 .90 .35 .5349 2405 4497 1.215 
504 63.78 'J3645 1 . 10 .47 .6341 1910 3012 1.180 
505 85.05 .4252 1 .• 06 .50 .5891 2645 4=490 1.202 
508 56.70 .2835 1.01 .55 .5359 1047 1954 1.256 
509 74.28 .4245 .95 .46 .4230 2550 6429 1.301 
511 70.88 .4295 .97 5r~ • v .5891 3085 5237 1.279 
512 81.36 .4398 1.05 .55 .5400 3250 6019 1.290 
513 63.78 .4115 .83 .42 .3682 2005 5446 1.329 
514 63.78 .3645 .97 .42 .6351 1835 2889 1.199 
515 63.78 .3447 1.05 .50 .5891 1540 2614 1.196 
516 99.22 .4410 1.00 .61 .4786 1950 4074 
017 70.88 .3544 .95 .50 .4940 1775 3573 1.301 
518 92.14 .4095 1.12 .54 .5661 2150 3798 1.225 
520 77.96 .4724 .92 .49 .4490 2127 4737 1.225 
521 70.88 .4726 .91 .47 .4720 2505 5307 1.249 
522 92.14 .4850 .96 .45 .5955· 3355 5634 1.261 
523 85.05 .4149 .90 .42 .5150 4245 8242 1.246 
524 85.05 .4860 .95 . • 40 .5600 3665 6544 1.269 
526 77.95 .3998 1.02 .46 .6351 3165 4984 1.214 
527 85.05 .4361 1.10 .60 .4817 3275 6799 1.181 
529 77.96 .4455 .97 .47 .4725 2825 5979 1.231 
530 74.28 .3301 1.15 .53 .5661 1037 183 2 1.147 
531 77.96 .4872 .90 .42 .5150 2160 4195 1.281 

532 77.96 .3998 1.10 .5 tl .5661 1070 3303 1.226 

533 85.05 .4725 .97 .50 .5891 2905 4948 1.2Z13 

535 92.14 .4285 1.12 .57 .5359 2385 4450 
536 92.14 .4725 .95 .37 .5354 ·1760 8890 

537 70.88 .39 38 1.05 .47 .6341 2577 4064 1.251 

5 39 99.22 .3744 1.10 .62 .4817 2330 4838 1.176 

540 77.96 .3998 1.00 .50 .5891 2 ~25 2947 1.226 

542 56.70 .3780 1.00 .47 .6341 1325 2090 

544 63.78 .3865 .92 .50 .4400 1825 4102 

545 81.36 .5249 .82 .30 .4081 3165 7758 

546 Il5.05 .3955 1.02 .50 .5891 2560 4345 1.218 
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547 49.61 .3675 . • 85 .41 .3796 1010 2661 1.268 
548 85.05 .4477 .97 .40 .5354 2710 6062 1.171 
549 56.70 .3065 .95 .45 .4950 1110 2242 1.287 
550 70.88 .4888 .92 .30 .5686 3400 5980 1.213 
551 56.70 .5154 .75 .30 .3654 1535 4201 1.281 
552 . 70.88 .4050 .95 .56 .3973 2555 6431 1.213 
553 48.61 .4675 .85 .52 .2875 1000 3478 
554 60.10 .3877 1.00 .42 .6551 2465 3763 
555 56.70 .3240 .96 .50 .4495 1150 2559 1.222 
556 . 70.88 .4373 .97 .47 .6121 1490 2435 1.206 
558 77.96 .4878 .92 .42 .5600 3315 5920 1.313 
500 74.28 .4015 1.00 .51_ .5891 1866 3166 -1.195 
561 56.70 .3544 .gf) .61 .3390 1175 3466 1.249 
562 67.18 .3732 .97 .50 .5891 1247 2117 1.246 
563 56.70 .4050 .75 .32 .3654 1555 4256 1.271 
565 60.10 .3642 .80 .40 .3882 1475 3800 1.265 
567 77.96 .3831 .90 .60 .4490 1895 4221 1.253 
568 74.28 .4127 .95 .37 .5354 3075 5724 1.192 
569 70~88 .4726 • 92 .46 . .4720 206 0 4364 1.327 
571 63.78 .3865 .92 .40 .5150 1380 2680 1.225 
572 70.88 .3831 .95 .47 .4725 1905 4032 1.284 
573 56.70 .3910 .92 .39 .5600 1285 2295 1.159 
574 85.05 .4477 .90 .35 .5349 2410 4505 1.275 
575 85.05 .5865 .84 .40 .3796 1385 3649 1.195 
577 70.88 .4295 .94 .46 .5170 2170 4189 1.265 
683 92.14 .4006 1.10 .50 .5891 2950 5008 1.223 
084 53.02 .3314 .90 .55 .4968 · 875 1761 
D8 7 77.96 .3998 1.00 .50 .5891 1.230 
589 85.05 .4252 1.14 .55 .5400 2435 45u9 1.281 
590 60.10 .3434 .95 .50 .4940 1565 3198 1.234 
591 42.52 .3543 .80 .40 .3882 1400 3607 1.297 
592 60.10 .4293 .87 .50 .4050 935 2309 1.241 
593 77.96 .5197 .95 .40 .5600 1965 3509 1 .. 213 
G94 92.14 .4495 1.00 .55 .5400 2575 4769 1.301 
595 77.96 .4455 1.00 .41 .65b1 2140 3268 1.222 
3 SJ 6 60.10 .4293 .90 .35 .5349 2335 5113 1.187 
597 70.88 .4430 .85 .40 . 3796 14:20 37.:1:1 1.279 
GOO 99.22 .4315 1.07 .50 .5891 2570 4363 1.311 
G02 85.05 .4050 1.00 .62 .4786 2045 4273 1.253 
603 92.14 .4850 .95 .45 .4230 2365 5591 1.217 
604 70.88 .4169 .87 .45 .4280 2205 5152 1.212 
605 60.10 .4145 1.05 .55 .54UO 1680 3111 1.245 
G06 70.88 .4169 1.00 .55 .5400 2345 424 3 1.182 
G07 45.93 .2784 .97 .55 .4973 1~5 80 3177 1.238 
G08 70.88 • ~) t1-5 7 1.05 .50 .5891 2130 3616 1.252 
() 09 63.78 .3644 1.05 .57 .5360 1755 3269 1.2US 
GIl 70.88 .4296 .94 .48 .5170 2235 4523 1.269 
G12 85.05 .4476 .95 . 49 .4940 2380 4818 1.251 
G13 49.61 .3960 .85 .35 .4000 1165 2373 1.261 
6]4 63.78 .. 4252 .95 .47 .4725 1750 3704 1.232 
G15 92.14 .5119 1.10 .55 .5400 2555 4731 1.226 
':)16 81.36 .4520 .95 .45 .4230 2425 5733 
617 70.88 .4050 .95 .55 .3973 1 365 3435 1.266 
t)18 60.10 .4203 .90 .40 .5150 2095 3932 1.273 

G19 106.30 .5746 .1.00 .45 .6351 2870 4519 1.209 
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620 63.78 .4262 1.00 ' .45 .6351 ' 1920 302'3 1.252 
621 70.88 .4296 .S·5 .40 .3796 2345 6178 
~23 60.10 .3434 .95 .50 .4940 1480 2996 1.231 
625 8,6'.'06 .5315 '.90 .39 .6150 '2560 4971 1.294 
62'6 99·.22 .4510 1.05 ' .55 .5400 2185 4046 1.269 
627 63.78 .4398 .77 .40 .3489 1510 4317 1.251 
628 88.44 .4314 •. 95 .40 .5600 2530 4518 1.255 
629 42.52 : .3543 .87 .~O ·.4710 1625 3450 1.189 
630 85.05 .' 43~1 .90 .41 .5L50 4145 8049 1.280 
632 74.28 .4369 .85 .40 .3796 2230 5873 1.286 
634 56.70 .3436 1.17 .44 .6382' 2295 3596 1.233 
635 67.18 .4199 .92 .40 .5150 1795 3486 1.342 
636 77.96 .4725 .95 .40 4'5600 2510 4482 1.197 
637 70.88 .4296 .91 .44 .4950 3865 7801 1.270 
638 95.54 .466.0 .85 .45 '.4510 1200 2661 1.316 
639 77.96 .4555 . .95 .47 .4725 2245 4751 1.244 
641 74.28 .4244 .92 .32 .5136 2615 4262 1.299 
642 74.28 .3623 .95 .45 .4230 2965 7010 1.213 

. 643 116.80 .5309 1.12 .49 .5922 4040 6822 1.212 
645 9'9.22 .4615 1.05 .45 .6351 3025 4763 ,.1.176 
646 63.78 ' .30~7 .1.00 .54 .5400 1425 2637 1.252 
647 66.70 .3658 .85 .50 .2614 1590 6084 1.208 
648 70.88 .4060 .95 .50 .4940 1685 3411 1.247 
650 63.78 .4252 .90 .43 .4950 1395 2818 1.201 
652 86.05: .5315 .97 .40 .5155 2950 5723 1.273 
653 49.61 .3969 .80 .41 .3882 940 2567 1.235 
654 77.96 .4219 .95 40 .5600 2535 4527 1.269 
655 77.96 .4376 ' .87 .42 .4510 2385 5288 1.306 
656 63.78 .4556 .87 .45 .4280 1875 4381 1.257 
667 63.78 .4115 .85 .42 .3796 2700 7114 1.228' 
668 53.02 .3314 .90 .55 .5369 1875 3492 1.264 
659 67.18 .3839 .85 .35 .4280 2115 4942 1.251 
661 92.14 .4725 .92 .49 .5600 2620 4679 
662 92.14 .41S6: 1.00 .45 .6351 2865 4511 ,1.234 
664 53.02 .3119 .86 .50 .4060 990 2445 1.254 
665 70.88 .4295 .95 .45 .4230 1990 4704 1.173 
667 77.96 .• 4331 .90 .40 .5150 2120· 4117 1.304 
668 77~aa .3296 1.10 .57 .5400 2775 5138 1.362 
669 63.78"' .4252 .90 .45 .4950 2035 4111 1.270 
671 77.96 .4214 1.00 .60 .5891 1880 3191 1.107 
672 63.'18 .4116 ·.86 .42 .4696 2285 4866 1.222 
673 109.70 ~4668 1.12 .51 .5922 3340 5640 1.210 
674 92·.14 .4607 .95 .31 .5691 3710 6520 1.262 
676 96.54 .4246 .95 .50 .4940 2475 6010 1.269 
677 92.14 .4388 1.15 .45 .6152 2860 4649 1.269 
679 92.14 .4981 .98 .52 .4465 3100 6942 1.288 
681 67.18 :3839 .90 .45 .4950 1286 2596 +.246 
682 70.88 .4430 .96 .42 .4956 2525 4096 ,.1.204 
684 49.61 .2421 .90 .50 .4490 880 1960 1.204 
685 ' '77.9-6 .4872 .90 .30 .5686 2430 4274 1.300 
686 74.28 .3715 1.05 .63 .4786 1726 3605 . 1.279 

687 63.78 .5986 .95 .60 .4940 1710 3461 1.250 
688 70.88 .4060 .92 .60 .4940 1470 2976 . 1.356 

689 a8.44 .4913 .91 .38 .5349 2880 6384 1.324 
690 86.05 .4262 .95 .60 .4940 1885 3816 1.261 
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691 81.36 .'~520 .94 '7h .vv .5799 2285 3940 1.274 
892 81.36 .4786 1.05 .45- .6300 3920 6222 1.236 
693 56.70 .2910 .82 .35 .4250 1390 3270 1.239 
695 56.70 .4050 .80 .55 .2700 1705 6312 
696 63.78 .3640 .90 .56 .4968 1465 2945 1.252 
698 77.96 .4198 .85 4 ' \ • u .37S!6 2120 5585 1.268 
7()O 67.18 .46Z{) .85 .30 .4232 2450 5790 1.222 
701 56.70 .3436 1.05 .56 .5369 1285 2384 1.242 
702 63.78 .4115 .91 .40 .5150 1950 3786 1.227 
703 63.78 .4398 .90 .41 .5150 1920 3728 1.281 
7'05 7().88 .4725 .90 .50 .4490 2350 S232 1.282 
706 70.88 .4430 1.00 .48 .6121 2560 4182 1.242 
708 70.88 .4430 .95 4t:: 

• v .42ZQ 1815 '1(~91 1.243 
710 67.18 .• 4976 .85 .40 .Z79G 2(;70 5274 
717 6u.10 .3877 .92 .50 .49 t10 1725 3492 1.208 
718 74.28 .4126 1.00 .60 .4776 1250 2628 1.272 
719 81.36 · '1:5 2(J 1.00 .50 .5891 2625 4456 
?20 70.88 .3635 .90 .39 .515C 14:35 27B6 1.148 
721 92.14 · 4~~85 1.20 .50 .5922 2980 50Z,2 1.249 
7f)l") 

l.ihl 4~.61 .3816 .85 55 .3b28 1225 3472 1.210 
7~~4 62.78 • ~4/18 .97 .50 .4495 1520 3381 1.259 
725 77.96 .43~1 .95 .40 · 56~{) 3270 6018 1.216 
728 102.6u .5004 .97 .45 .4725 357:J 7556 1.25u 
729 77.96 .4331- .97 ~1 .4495 22JO 4895 1.300 
?~j0 7~.88 .4295 .95 .31 .5691 2115 3716 1.2Z0 
7~~1 4:5.9Z .2828 .56 ()" 

.~t> .1904 900 4815--- 1.298 
78:~ 92.14 .511~ .g5 .43 .4955 2520 5086 1.264 
7~jZ lO6.3() .4523 1.05 .55 .o-1uG 1775 3::;87 1.291 
'704 77.96 .4725 .g5 45 .42Z;U 2320 5-185 1. ~;8i~ 

'7 :'~ · L 70.88 .4~95 .77 .3u • 40~>1 1610 3~90 1.260 
'7Z6 77.96 .445G .95 • i18 .4940 1275 2581 1.24..) 
7~8 7 (). 68 .443u 1.00 .50 .5891 2740 4Gb '~ 1.26Z 
739 63.08 .3787 .90 .45 .49[,0 185J 3738 1 ~~ - ;;.-...... '->iJ 

'lfJ 77.96 .4455 .90 · ~; ~;) .5150 ~~t>85 5020 
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also be compared with the actual crushing stress. 

The accompanying table shows the results of these tests 

as well as the cob weight, cob density and kernel density. 

(Table F.) 

This table shows clearly the benefit of 

figuring all stress to a uniform area basis. Take, 

for example. ear J.6d with an area of .3U6d square inches 

and ear G8~ with an area of .5q~5these cobs broke quite 

differBntly but when figured to the same basis they 

were actually alike so far as the resisting ability 

of their woody fibre was concerned • 

. From an observation of this table and also 

from those to follow, it seems in the mind of the 

author that the actual hard;ness in cobs is due to 

some inherent tendency within the variety or strain of 

corn. It Seems that a cob will not be a small cob with 

a high density nor will it be a large cob with a low 

densi t~l . 

From this table and from observations .therefore 

the conclusion may be drawn that cob size is always 

associated with inherent plant characters and no·t a 

ltIlushroom powthtf solely the result of environmental 

conditions as is sometimes argued. 
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In order to better classify these ears, and 

to more accura.tely determine the characters correlated. 

with the crushing stress, the follovring ear characters 

have been compiled to show tho relation if any exists 

between the kornel and cob den~i +v"~- pnd +1-1e crus' . ~ .., _" 11lng 

stress. 

r Table G. 1 

Length. 

The differences sho~n here are of not 

enough difference to make any definite conclusions. 

With but .001 difference in kernel density, .0036 

difference in oob density and but 140 pounds difference 

in stress it is evident that the length of ear has ne 

effect upon these characters. 

Circumforence. 

The kernel and cob densitiGs ure both greatest 

for the smaller circrunfer8nce but the stress is olightly 

grouter for the aur of laree circumference. The 6.iffcr~)nce, 

\ 

in eVGn this case, is hardl~- Gnou~h to be relied u.pon on 

eccount of the fact that the maclline which it \<vas l:GCe:~sary 

to use for this work would not break as accuratel~ an a 

smaller machine \lould, ancl cons 8(luontl~i· the limit of 

error wus sorlOwhut increO-sed.. The lack of correl~!tion 

between the cobs of high density ana the high stress is 
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(Table G.) 63 

EAR C HAPJtC TJ~RS T C ~ra~EL & COB DEIJ S I I'Y 

& BRE.AKIIlG STP~SS. 

Character : Kernel Cob Pounds stress 
: Densi ty Density Per Square Inch 

Long 1.253 .4281 4440 

Short 1.254 .4246 4590 

Large (circum J 1.240 .4120 4425 

Small n 1.271 .4446 4310 

Large (no.rows)1.246 .4002 4793 

Small tf 1.257 .4439 4477 

Heavy 1.250 .4312 4736 

Light 1.263 .4198 4169 

Cylindrical 1.254 .4173 4352 

Tapering 1.253 .4521 4383 

Rough 1.245 .4263 4465 

Smooth 1.294 .4431 5042 

High Shelling % 1.251 .3620 3496 

Low " " 1.279 .4790 5252 





explained. by the same lay.; which e }~glains why a hollow 

tube increases in strength up to E). certain point in pro .... 

portion as the diameter of the tube is increased. 

number of Rovis. 

Here again the densities are correlated. but 

the unit stress does not soem to agree. The same thing 

which was mentioned in the circumfer ence just preceedine 

would doubtless apply here also. 

Weight. 

The density of cob and the unit stress 

correlate in this case but the kernel denf3it:~ is somerrhat 

variable. The kernels on the light ears are mOTC horny 

in COml)osition thus accountinG for the higher denSity of 

kernel. 

Shqpe. 

Practicall~ no differ ence is to be noted in the 
tI 

ear shape. T'he soru8viha t higher densi t~- of the cob is 

due to a small er pith with a gre ater percent of woody 

fibre near tho tip. 

Indentation. 

The smooth ear Hith the ke rnel ancl cob of high 

densit~ is likewise the cob with the greater unit stress. 

This is due in tho case of the kernel to the srilooth kernel 

being the Y.1e d ium horn~r kernel with thG hi gher density-
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Shelling Percent. 

This is practically a duplica tion of t ho 

character just preceeding as the horny kernel is the 

kernel of low shelling percent and the starchy is the 

higher. The results in unit crushing stress are very 

smmilar to those for indentation and bear practica lly 

the same relation to one another. 
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RELATION OF,l{gRlfEL -CHARACTER TO KERN.ML & 

. COB DElISI'I'Y & BREAKING STRESS. -

In addition to determining the relation 

existing between "ear cha.racters" and the three 

characters in question. it was deemed advisable to run 

the same characters through for the kernel characters 

to determine if possible any other relationships which 

might exist. 

~he following table,H, shows the results 

obtained and includes a classification of the entire 

number of six-hundred and sixty eaTS of the 1910 corn. 

(Table H.) 

'Kernel Depth-

,- The shallow kernel shows a consistent high 

density and a high stress as COIDI)ared wi th the deeper 

kernel. The reason given under {reble G, "indentation", 

likewise holds hore; viz.,the shallow kernel is more horny, 

the cob lareer in proportion and more dense. 

Kernel Width. 

The same relationship exists here except for 

the kernel density which runs a trifle higher, clue as 

pointed out in Table C to the depth and proportion of 

horny endosperm. The cob density and stress both go, 

as might be expected, with the wide kernel. 
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tTable H.) 

KER1{l~L CEARA.CTERS TO 

KillRNEL & COB DEnSITY & BREAKING STRESS. 

Kernel Character 

Deep Kernel 

Shallow Kernel 

-;Vide Kernel 

Narrow Kernel 

Close Space 

Open Space 

Horny Composition 

Starohy Com~osition 

1arge Germ 

Small Germ 

:Kernel 
:Density 

1.242 

1.365 

1.242 

1.260 

1.242 

1.249 

1.338 

1.191 

1.342 

1.252 

: Cob Density: Breaking Stress: 
:Per Square Inch: 

.4236 4549 

.4553 4947 

.4229 4432 

.4150 4387 

.4029 3950 

.4360 4976 

.5210 6223 

.4021 4271 

.4468 4802 

.432~ 4578 
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Space. 

Here a slight difference iz to be noted in 

that the kernel density changes but very little, while 

the cob density and stress both show quite plainly a 

difference in fevor of the open spa.ce. This of course 

is only bearing out what was said in the preceeding 

paragraph in regard to the wide kernel going with the 

open space. 

(Domposition. 

In this particular, we find a very marked 

variation and in fact one -that is carried through all 

three characters quite strikingly. ~ne horny, high 

density kernel seems to be associated with the cob 

of high densi t:l, and with the high crushing stress. 

Size of Germ. 

Exoept for the difference in kernel density 

and quite largely to the alnount of oil in the large 

germ, there is no great difference here although the 

high kBrnel density is again assooiated with the same 

oharacter in the cob and these with a somewhat higher 

stress. 
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RELATION OF COB CHARACTERS · TO SHELLING PERCElrT , 

KERBEL & COB DENSITY, STRESS. 

In order to better ascertain the factors 

influenoing the kernel density, the cob density and the 

orushing stress, it was thought advisable to go one step 

further and make a final classification of the cobs based 

on weight and density and then on combinations of the t wo. 

For this purpose, the 1910 corn was used and 

various figures tried until one was found which would give 

a:pproximately ninety out of the six-hundred and sixty Sl)e­

cimens tried. This gave about 30% in the extremes and 

about 65 to 70% in the control or in the average class. 

This was the method of selecting the specimens 

for heavy and light weight and high and low density. 

After this classification was made, the further classify­

ing into the combinations was simple enough. By taking 

both the list of heavy cobs and that of high density and 

checking across, it became very easy to detect the numbers 

appearing in both classes, or were therefore heavy cobs 

with a high der.sity. This method was followed in 

making all classifications in the following table, 

Cra.ble I.) 
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(Table I.) 

COB CH.A.RAC TER TO SllliLLIl~G PERC1~nT, KE}TIIEL DElIS ITY t 

COB DENSITY, BREAKING STllliSS. 

Adams. 

Character 

Heavy Cobs 

Light Cobs 

High Density 

Low Density 

Heavy with High Dens ity 

Heavy with Low Density 

Light with High Density 

Light with Low Density 

:Shel1ing: Kernel . . 
:Percent Density: 

81.54 1.2714 

88.32 1.2423 

82.17 1.2648 

86.97 1.2614 

81.29 1.2694 

!rone None 

none None 

88.62 1.2339 

Cob :Breaking 
Density:Per sq. 

.4943 5487 

.3449 3272 

.5356 5537 

. ,3407 3604 

.5341 5848 

l:Ione l:Ione 

lJone Hone 

.3197 3102 
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Weight. 

The difference here shovm is ver~ clear and .. 
conclusive and the result is considerably out of the limit 

of experimental error. This indicates that heavy cobs 

are indicative of low shelling percents, but high kernel 

and cob densities with high crushing stress pe~square inch 

of woody fibre in the cob. The light cob however, has 

the higher shelling percent but a lower kernel denfJi ty and 

a lower cob density and crushing stress. 

Density. 

Just as in the foregoing paragraph, the high 

density or heavy cob is quite pronounoedly indicative 

of a low shelling percent and a high crushing stress. The 

kernel density here was very much ~f a secondary matter 

and almost lost its identity by the influence of other 

. characters- This was due to the fact that these cobs came 

very largely from ears of medium horny und medium starchy 

oomposition and therefore the variation was considerably 

reduced. 

Weight & Density. 

With an idea of further classifying the cobs, 

. an effort was made to group them into a class of "heavy-

high density" and "heavy-low density" ,. The first class 

was very easily found but no ears could be found in the 

second. This fact is very significant as it shows con­

clusively that weight and density are directly correlated 

71 





as was prophesied in a previous discussion under table 

D. 

The figures for the "heavy-high density" are 

quite close to those for the heavy cobs and still 

further show the olose relationship existing between 

those two characters. 

When an attem~t was made to get light cobs 

with a high density, the same Qifficulty was encountered -

namelY,that weight and density are correlated and it was 

found that cobs classed as light did not have a high 

density. The low density however, was quite a different 

proposition and there as in l'heavy-high" it was no 

trouble to obtain a great number of cobs. 

The result runs quite olose to that for 

light cobs in the first part of this table, and this 

bears still further witness to the truth of the ass,ertion 

that heavy cobs and high density, light cobs and low 

density. are always found correlated. 

"",VI' 
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RELATIOn OF EAR & ENRl~L · CHARACTER TO ' 

SHELLING PERCENT & WEIGH'r O:B' COIDI fER EAR. 

After calculating thepereent of corn per ear 

and trjing as far a.s was po·ssible to detect all the 

factors governing that important point and realizing 

that often the ear with the high shelling percent may 

not of neeessi ty be the ear v:i th the gres·test amount of 

shelled corn per ear, it was decided to correlate the 

various characters and the amount of corn per car. 

From the producers standpoint, it is not so 

essential that he have an ear of a certain relative amount 

of corn to cob nor that he shall have an ear of certain 

fixed :proportions. What he is after primarily, is bushels 

of shelled corn, and, if other factors such as ear dimen­

sions, shelling percent, etcJ corne in in such an ear, all 

well and good., if they do not no trouble is enrperienced so 

long as the new ear is one which will produce corn which 

Vii 11 have go ad. vitality and bear a good hea.l thy germ 

capable at drying out without injury. 

Realizing this point of view and knowing that 

many arguments have arisen against the characters as set 

forth in the present score card, this portion of the in-

vestigation was begun. 

All ears in both the 1910 and 1911 corn were 

used. The shelling percents, as given in tables A and B, 

were used a.nd these results pitted against the absolute 





weight of o· orn shelled from each ear. 

The following~able " Mt shows the result of this 

work. Not all charaoterswere used but as several of the 

characters that have been used :previously have proven them-

selves of seoondaryimportance and oonsequently it was 

thought best to emit them from tliis table. The weights 

of corn are given in .grammee of shelled oorn in each 

case. The shelling percent was likewise secured by 

figuring both corn and cob in grummes. 

(Table 11. ) 

Length. 

The shelling ~ercent8 both show a sl ight 

preference for the start ear as was explained in Table A. 

The total weight of corn ~owever, changed somewhat and 

although it does not agree wi th the shelling percent, 

goes a6 might have been ex~ected, in favor of the long 

ears. 

Ciroumfo"rence. 

" The large ciroumference likewise gives the 

greater weight of corn while the smaller circumference 

gi ves th e gre ate r perc en t 0 f corn. TIl i 6 i s due t 0 two 

factors, first more corn is found around a large cob 

due to the greater surface,and second the large circ~­

ference is usuall~, in standard varieties, found with a 

deep kernel. 
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& WEIGHT com~ PER EAR. 

Charaoter i 1910 Corn. : 1911 'Corn. : 
!She11ing %,Wt '.Shel_1ed Corn:Shelling J£:'Vlt.Sh~Corn. 

,Long 

Short 

Large Ciro'urnf. 

Small 'f 

84.05 

06.11 

84.37 

84.75 

Heavy 83.82 

Light 89.89 

l10. Hovis, Laree 85.00 

No.Rows , Small 83.33 

Cy1indrioal 84.14 

Taper~ng 84.40 

Bough 84.13 

Smooth 84.24 

Deep 85.74 
Shallow 83.05 

Wide 83.79 
Narrow 85.15 

Horn~T 81.99 
starchy 85.49 

Heav,y Cob 81.64 
Lieht Cob 88.32 

451.35 

367.51 

450.70 

371.12 

464.00 

358.48 

441.21 

384.42 

412.35 

411.80 

421.70 

411.80 

45u.05 
383.20 

415.80 
410.00 

391.21 
4l5.75 

451.19 
376.09 

84.37 

84.49 

84.72 

85.69 

85.46 

84.51 

85.18 

84.58 

83.88 

84.23 

86.40 
83.24 

84.12 
85.69 

83.79 
85.59 

81.56 
87.60 

393.34 

347.07 

40.8.33 

357.03 

421.98 

327.20 

411.58 

369.41 

326.45 

380.95 

396.75 

337.58 

4013.24 
334.67 

382.15 
393 . ()O 

346.31 
379.82 

21 94.06 
358.17 





Weight. 

The shelling percents do not agree as was 

pointed out in Table A but in all cases the heavy ear 

is the ear with the greates t absolute weight of corn 
.' - ) 

per ear. This is, as reason would indicate, the c orrect 

result as the weight of ear is due very largely to the 

corn. 

liumb ar Rows. 

In this case, the shelling percents and t he 

abso l ute weights both agree that the large number of r ows 

is the highest sheller of corn. This condition, due to 

the more c02:Jpact rows and also to the fact that large 

number of rows and kernel depth correlate. is as might 

have been reasonably expected. 

Ear Spape. 

The c~ lindrical ears give the hi gher shelling 

percent in both sections but the tap ering in the 1911 

corn gives the greatest absolut e weight. This is, in the 

author's opinion, due to the predominance of t ap ering 

ears there being t wo-hundred and f ifty taperings t 0 fift~; ­

two c~· lindricals. Thi s is further exp lained by the fact 

t hat the tapering cars were uni f ormly longer and. t h is 

being the case, of cour s e the~- would have a greater absolute 

weight of corn. 

Indenta tion. 

The smoother t ype of corn gives, in both s ections, 

the hj gher shelling percent while the rough in each case 
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shelled a greater totel wight of corn. This can be 

exp l a ined in the light of what was said before, namely , 

that the rough corn was inclined to run sl i ghtly de ~: p er, 

a lthough the densit y was not quite so high 8.nd tha t the 

rough ears were the larger ears wth the larger cobs while 

the smoot h ears were those with s hallower kernels of 

higher densi ty a nd wi th the somewhat smaller prop ortion5"-te 

cob. 

Kernel l)epth • 
. i 

The deep kernel gave uniformily the highest 

figure in all cases, as an average, • 

. Kernel )Jidth. 

The nurrow kernel, on an average, leads in 

this particular. 'r he narrow kernel is of cour s e' the 

kernel with the large number of rows and in order to agree 

with what was said in re gard to number of rows, t his 

would have been very contradiotory had it come out an~r 

other way • . 

Kernel Comp osi t ion. 

The starc h~ kernel, according to previous results 

in this ta.ble and in eXli l a nations previous l y made, must be 

the h i gher ~ ielder here in order to c arr~ ' OU G the correla ­

tion aocuratelY. Th i s is jus t wha t di Q occur and ~ here fore 

confirms the previous st a.temen t this much fur t her. 
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Cob Weigh t·s. 

The result here agrees with 'llha t W8. S 

secured uno.er tho TfCircumference'f and also what 

was said in re gard to the lurge enrs in all c ases. 

The large heavy cob shells a lmver percent of corn 

in both c ases, but gives a grea t er tot e l weight of 

corn per ear. The ae fi gures are entirely in acc ordanc e 

with pre~iou~ stetamon t s. 
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PART II. 

THE SHRIllliAGE OF EAR COElT. 

No'twithstandingthe fact that it is vlell 

known to all that corn loses a great amount of moisture 

and that it shrinks somewhat in length and circumference, 

there is no data, so far as the author was able to learn, 

published on this common phenomenon. Illinois and Iowa 

have done considerable work on shrinkage but practically 

all their work has been with bUlk corn in the crib and 

in tha.t case, of course, their work W(-J.S solely a matter 

of weight. 

On acco1Ult of the lack of data on this problem 

and believing it possible to find some correlations between 

shrinkage and ear character or kernel character, this 

portion of this investigation was started in November 1911. 

The object was to find if possible the correla­

tions existing between shrinkage losses either in size 

or weight or both,and ear or kernel characters. The 

desoriptions for this corn, 1911, were shown in preceding 

tables, There will be found recorded the original or 

"green" length. circumference and weight as well as the 

same data for the corn after dr~y ingt for each of the five­

hundred and twenty ears of carr:. These figures rOlJrosent 

the dimensions and weight of this corn at the beginning 

and close of a twelve-week dr~ing period, weights and 
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notes being taken at bfi-weekly periods during this 

interval. 

The exact method of procedure in this 

investigation is to be found under "Methods of Taking 

Descrij;Jtions" on page 12.. It is suffi cient to 

say, however t in tl::. is connection that all dimensions 

and weights were made with the same instruments -

thereby minimizing as much as was possible the chance 

for error. 
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RELATION OF EAR CHARACTER TO LOSS IN LENGTH, 

CIRCUMFJi!RElTCE & WEIGHT. 

In order to get the results of this test 

into concrete form and to get at as accurately as 

possible the actual results corning from this work, it 

was deoided to compare it upon various ear and kernel 

oharaoters in order to show the relative loss in length, 

circumference and weight for each of the various ear 

characters. 

The accompanying table J shows this result 

in inches for the length and circumference and in grammes 

for "the weight. These figures were gotten by getting the 

average "green" length, circumference or weight a.nd from 

that subtraoting the corresponding average "dry" figure. 

The number represented in each class varies somewhat but 

in all cases it runs at least 125 or about 25% of the 

total . number of ears. In some oases as,for ellC8.mple, in 

oylinirioal and tapering ears, it runs considerably over 

half the entire number but is fairly evenly divided 

between the two. This larger number is found here 

represented, becauso of the fact that there were compara-
" 

tively few ears which were classed as partly cylindrical, 

the grea.t numbers IOing either as cylindrical or tapering. 

The aocompanying table - J - gives the results 

of this work a.no. shows some very nice correlations between 

charaoters and the various losses. 
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(Table J.) 
~ 
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Character ,:L08S -Lengl;h : Loss-Circum!. : Loss-Weight 
Character :EiOiies : J? ere en t :Inches:l?ercent :Grammes;Percent: 

+Dry Length: :Dry eire: :Dr~T wt.: 

Long - Ear .4572 4.412 .3825 5.320 69.36 15.59 

Short - Ear .3520 4.032 .3843 5.213 61.57 16.54 

Large - Circ. .4250 4.555 .4624 5.922 75.40 17.00 

Small - Circ. .3354 3.408 .3329 4.940 49.87 12.56 

Large lIo.Rows .3790 4.008 .3930 5.104 77.25 17.08 

Small No.Rows .3612 3.664 .2295 3. 346 59.77 14.53 

Heavy - Ears .5140 5.238 .4183 5.548 92.36 19.06 

Light .:;. Ears .3412 3.286 .3300 4.678 44.53 12.78 

C~l l indri cal .4362 4.508 .4000 5.8141 63.91 17.274 

rapering .3710 3.855 .4000 5.5170 65.76 15.641 

Rough .3651 3.7916 .3475 4.6095 58.203 13.675 

Smooth .4222 4.5314 .4030 5.8895 67.756 14.173 

Deep- Kernel .3849 4.010 .3520 4.632 89.70 20.34 

Shal1ow- Kernel .3108 3.220 .3700 5.448 59.83 15.66 





Length. 

]n length of ear, the short ea.rs show the 

smaller percent of shrinkage in dimensions while they 

reverse and give a slightly higher percent of loss in 

the weight. This result is doubtless due to the f act 

that short ears were usually of a larger proportionate 

circumference and likewise a somewhat larger proportion 

of kernel. The kernel proportion however, is not of enough 

variance here to be influential but the change in prop or-

tionate weieht and circumference in comparison to the 

length is more marked and would eX,i?lain this difference 

here noted. 

Circumference. 

As m:1ght have been expected, the very large 

ear vii th the large cob and the somewhat low shelling 

percent, gave the e-reater loss throughout t not onl~7 in 

peroent o£ the dry dimensions, but also in actual dimen-

sions as shovm in the table. This is Going somawhut 

against the theory advanced in the proceeding par~gra£h 

that the larger amount of corn per ear woulCi. give the 

greater shrinkage losS. This fact,while of undoubted 

importance, is secor.dary to the size of cob vlhen it is so 

much different as it was in this pcrticular. In other 

words, this will hold only when the cobs are not too 

greatly different in size and character. 

Number of Rows. 

Here again, the res'ults show, as might have 
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been erpected that the ears of large number of rows 

and ' the high shelling percent gave uniformly the greater 

loss, not only in dimension and absolute weight, but 

also in percent. This again confirms the statement tl1at 

loss and shelling percent are correlated as the large 

number of rows gave practically 1% more corn than the 

small ears. The high shelling percent seems to be 

inc:.icetive of heavy moisture content and therefore, 

the loss would be greater from this as the high shelling 

corn i8, as was previously explained, the starchy corn 

consequently the corn with mbre moisture. 

Weieht. 

The weight of ear which is of course quite 

largely dependent upon the shelling percent should, if 

there is a correlation between the shelling percent and 

moisture loss, give a higher loss both absolute and in 

percentage, for the heavy ear. It takes but a glance 

to show that this is true and that it is very decidedly 

true in favor of th'e heavy ear Ylhich gave a somev:hut 

higher shelling percent than did the light ear. 

Sllape. 

In ear shape the cylindrical ear gave the 

largest loss both in dimension and in weieht. The loss 

here ag~in is with the shelling percent, although the 

difference between the shelling percents of the t wo is 

of no great importance. 
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Indentation. 

In indentation, the smooth t ype of corn shows 

the greater shrinkaee. This is likely due to two factors -

firs t , the cob size 'uhich is slightly larger in tho smooth 

corn, and second a somewhat greator shelline percent, 

alth ough this difference was not of enough importance to 

be of any great influence. The difference here is . 35 of 

one percent which of course is almost within the limit 

of error. on this number of ears. This seeming contru-

dictory statement may in part be understood when we re­

member that the smooth t ype of kernel is of a much higher 

density and therefore for the same number of kernels 

with the same disp~acement the smooth t ype would weigh 

the heavier. ~leaa this cap be explained from the 

point of densi t~T , we mus t again conclude that the other 

characters have overshaiowed this one ~eiB~ until it has 

lost its identity. 

Kernel Depth. 

The deep kernel again gave the greatest loss 

in weight and in length while the shallovl kernel made the 

greatest loss in circumference. Vhy this difference Bhould 

be noted. cannot be explained unless it is upon the basis 

of the explanat ion given under indent a tion jus t ab ove. It 

was true t tha t the sha llow kernels \overe quite largely smooth 

but this class was quite a little smaller than the one on 

smooth kernels under indentation and conse quently the possi-

bility of the variation noted. 
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~OB CHARACTERS TO SHELLING FERCENT, COB 

DENSITY & MOISTURE LOSS. 

In order to further classify the ears of 

this group in an effort to find some correlated 

characters appearing with the loss in moisture, and 

believing the cob was of considerable influence, it was 

thought advisable to run the cob characters for shelling 

percent, cob density and moisture loss. It was hoped 

that by this method of classifying the characters, which 

seemed of importance, the moisture loss could be detected. 

The following table - K - shows the result of 

such a classification of the 1911 corn giving shelling 

percent, cob density, and moisture loss wherever enough 

cobs could be found to make classes of the various charac-

ters. 

Here, 8S in table H, it is a very significant 

fact that out of the five-hundred cobs there was but one 

heavy cob with a low density ana but two light cobs with a 

high density and theBe were barely high enough to be so 

classified. These classes were not used for two reasons; 

first, in order to be of any value there should be at 

least five and more properly ten to fifteen percent in each 

class to be considered, and second the possibility of error 

in reading water displacement in a cylinder graduated only 

in five cubic oentimeter graduations was too great to base 
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any conclusion upon three ears which happened to lust 

barely get over the line into these two classes. 

(Table K. ) 

Weight. 

The large heavy cob with the high density 

lost somewhat more moisture than the light cob vii th 

the lower density- The difference here however, was not 

as much as might have been expected with so great a dif­

ference in both weight of cob and cob density. This goes 

somewhat against the results in a previous table in regard 

to shelling percent but of course, as eA~ressed then, the 

extra large heavy cob has too great a handicap in weight 

and size to have the difference equalized by the shelling 

percent. 

Density. 

In this particular, the change is equally as 

much unaA'lJ ect ad as in the paragraph jus t pr evi ous • Here 

the cobs of hieh density were the smaller losers while the 

ears with cobs of low density l08t a greater percent of 

their moisture in the t'welve-Vleek period. The cobs of loVi 

density were here again the cobs of the high shelling 

percent. In addition to this, it is tho opinion of the 

writer that this somewhat greater shrinkage is due to a. 

combination of hi f h shelling percent and a soft sIlongy cob 

which would of course be more receptive of moisture and 

therefore at an early stage in the drying period would 
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(Table K.) 88 

COB CHARACTERS TO SHELLING PERCEUT . , 

COB DENSITY & MOISTURE LOSS. 

Charaoter :She11ing:Cob Moisture Loss 
:Percent :Density Grammes: Percent 

Heavy 81.66 .4189 72.67 16.033 

Light 87.60 .~155 58.88 15.540 

High Density 82.30 .4691 65.43 15.6Z4 

Low Density 87.21 .2791 62.13 16.248 

Heavy High 80.43 .4801 68.14 15.339 

Heavy Low None None None Uone 

Lig~t High None None Nonfl None 

Light Low 88.24 .2691 62.26 16.505 





contain a greater percent of water. 

Weight & Density _ 

By a combination of thes e t wo characters , we 

are more than ever comp elled to believe . the statement 

just made . The li ght cobs with a low densi t y and ' a high 

shelling percent hold more moisture proportionately than 

do the heavy cobs of hi gh density with the low sh elling 

percent. It seems reasonable there f ore to say t ha t where 

there is not too great an absolute difference in cob size 

that the shelling percent and t h e cob dens i t y , firmness, 

govern the moisture content. 
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RELATIOn OF BI-WEEKLY MOISTURE LOSS TO EAR 

& KERNEL cHARACTERS. 

In addition to making an effort to find the 

total moisture loss in ears of corn during a certain 

definite period, it was also within the province of 

this problem to get the relative amount losf for each 

of the six two-week periods during the progress of 

investigation. 

For this portion of the work but four of the 

six sections were weighed at the stated intervals, the 

other two seotions beine weighed only at the start and 

finish of the period of drying. 

The calculations were first made in grawnes, 

the average loss being taken for each of the characters 

and then a total of tho loss secured. This total serving 

as 100% and therefore representing the entire loss for the 

character, served as the basis for getting the relative 

figures in the various intervals. 

In the following table - L - all the figures for 

the various intervals represent the percent of the total 

moisture loss, wh ich was lost during that portion of the 

drying period. The column on the extreme right gives the 

peroent of moisture which the particular type held at the 

beginning of the period. .This:P ercent is based upon the 
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final dry weight and should be defined as the percent of 

moisture which that particular type would hold and not the 

. amount of moisture lost based upon the origina'10r green 

, weight. 

It will be noted thst in section Ot the fifth 

period, a positive gain was made in the weight. This was 

due to the fact that the windows to the room in which this 

corn was .started were left open for three days during some 

very heavy rains and while the rain did not actually reach 

the corn there can be but little doubt but that this moisture 

];aden atmosphere is what affected this group. This 

is especially possible in that the date for weighing came 

on the third day and consequently if there was going to be 

any moisture absorbed it would most surely have been in the 

corn at that time. 

(Table L. J 

In sev·eral cases in the foregoing table, the 

total of the percents will not be exactly one-hundred 

and it . Would perhaps be noted here that that is due 

to the fraotions of grammes wh.ich were used and as the;yc 

were not carried to more than one placet the total will 

sometimes be a trifle below or above what it should be. 

In order to better show the relative losses in 

moisture, the $uthor has prepared several Graphic plates 

showing the percentage loses of moisture dpx~ng the 

various periods, the amount of moisture contained at 
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. (Table ' L. '}\ 

92 
EAR & KERfr~L CTIAHACTEHS TO IdOI'~ 1'UIB LOSS BY P l!:H10.D~ , 

& ITOTAL LOS.S SHOW1IrG RELATIVE lU'I~ OUl~T . 

i ~ . 

1st. !nd. 3r d. 4th. 
_N_urn_b_e_r ___ 

I
,:--_....--l:F=-=8;..r. Per. 1'.81". reT. 

I: 

Large circurnf. 
. 1 

· '~·. l 

~ 

Small circumf. 

Heavy Ear 

Li ght Ear 

~.:lany Rows 

Rou gh 

Smooth 

Deep Ke rnel 

Shal low Kernel 

A.36.92 28.90 13.955.14 
B.50.90 30.80 10.513.02 
0.50.90 30.80 2.209.90 
F.84.606.92 8.46 .0 

Cf' >f- f 3 D I / 7 f < r 1 0. 0 y 

4.32.~5 36.00 12.36 5.50 
B.52.12 29.58 15.30 2.79 
c.li.60 35 . 40 3.12 14.28 
F.8p.06 1.64 10.'19 .0 

L/ / q q 3 3 ~ 6" I O:vb 7.i-v-
A.36 ~80 35.10 11.90 4.25 
3.58.26 28.51 9.25 2~50 
C.51.31 31.03 ' 2.65 10.03 
F.83.98 7.70 6.44 1.64 

tf-f 7 1'1 31 S S- 7 Cj ~ 3-sr 
A.39.02 26.83 19.14 3.10 
B·53.75 30. 00 15.50 .25 

,0.43.25 33.12 1.47 13.29 
F.86.72 1.32 9.32 0 

'-I~3"; --yq q (l /).. ,01 '..r 5~ 
A.37.04 34.95 12.50 2.18 
B.55.68 30 .30 9.21 4.04 
C.48.82 35.56 2.93 8.78 
F.84.20 7.13 8.56 0 

'1"1 ! t '3 ~,l) , > ;) 'l ?-f j ' ,r - tJ 

A.34.90 34.80 14.70 3. 00 
B.52.97 27.20 15.54 3.89 
C.49.85 30.40 2.83 11.64 
F.S1.72 4.49 10.57 3.04 

L ' ( ~:1/ 3 0 t'O / 1, DY (p / ~ 
A.~ ~10 33.00 16.00 4.10 
B.52.80 31.74 12. 34 1.58 
0.49.80 31.74 2.25 1 0 .44 

E·
4S

·S7 3>-~ h ' / o}-:l 5" 37 

A. 33 .25 
B.56.12 
C.46.50 
F. 

3 6.70 12.75 
30 .58 9.63 
31. 00 7.75 

4.75 
3.09 
7.75 

4 S r'I 3 r 7(" 

A.44.50 29.00 
B.62.10 23.70 
C.tfJ.86 32 .18 
F.86.17 3.87 

$ -y l .i /f rzy 
A. 34.43 34 .28 
B.55.20 28. 31 
0.51.82 3 2 .93 
F.83.17 5.50 ' 

'17 IS 3/ i V 

!o ot./ 

14.20 3.51 
14.23 0 
1.65 10.92 

. 7 .88 1.94 
I () 0 3 1./( / 

1 3 .06 5.40 
12.36 3.76 
1.48 11~47 
9.25 1.07 
-g~1 6g~ 

5 t h . 
1:'er. 

. 1 3 .52 
.0 

+3.07 
.0 

3-c.!( 
10.84 

.0 
+4.17 

.0 
~- y-J:,..-

10.25 
1.00 

+-3.12 
.0 

?-7 ( 
9.3 

o 
+2.85 

o 
)"'1:5-

11.23 
.50' 

+2.33 
o 

3/~ 
10.80 

.0 
4.12 

o 
L/ q 1 

I . I 

9.75 
.79 

-f.(3. 79 

9.50 
.22 

3. 29 
'f3 " 

5 •• 0 
o 

~3.69 
o 

.57 
10. 07 

o 
+1.85 

o 
~1'f 

.6t h . Total 
Per. Moisture Loss 

1.59 
.0 

6.30 
.0 
> 6 ~ 

2.25 
.0 

-5.60 
2.31 

").--6 ....,... 

1.70 
1.00 
4.96 

.0 
)--S S 
2.0 

o 
8.86 
2.64 
3" -v 
1.23 

.50 
3.90 

o 
V'£ / f:, 

1.80 
o 

5.e2 
o 

'V ) y' 

2.23 
.79 

5.78 

4.20 
o 

5.38 
o 

!> I CJ 
1.90 

o 
2.29 

.54 

'io 

16 .• 94 
21.69 
17.30 
I ? . ,6~ 
/ ~(b . 

16.97 
15.78 
14.30 
13.6Q 
./ ~, .. ;; ({-' 

19.45 
' 21.94 
17.34 
19.16 
/ 9S-?-
15.43 
16.25 
13.53 
13.12 
IS"' O 1 
18.13 
20.65 
15.98 
13.12 
/ f y'S' 
18.21 
16.06 
16.42 
14.51 
I to '11 t) 

16.52 
17.80 
16.72 
17 0 1 

19. 09 
19.86 
15.48 

/ k> sf-
20.32 
19.98 
17.27 
15.2.7 
l'f I Y 
16.40 
17.15 
1 6 .50 
15.60 
I r;f:,K 





rrab1e L. cont'd. 93 · 

-..... .r:. 

1st. 2nd. 3rd. 4th~ 5th. 6th. Total 
number Per. Per. Per. Per. l?er. Per. Moisture Loss. 

Horny A.44.75 32.05 12.02 3.05 . 6.56 0 18.84 
B,,50.18 32.46 12.53 3.63 .21 .21 17.33 
C.t8.53 32.06 2.35 11.46 +3.94 -5.58 16.67 
F.81.49 4.49 11.22 2.66 · ?f 0 14.86 

£j-7 f(y 3 'r/ q 89 7 G 6S- I Cf 3 17GI 
:3tarchy A.36.33 32.18 14.99 3.88 9.38 3.26 18.93 

B.54.75 29.53 12.61 1.34 .56 .56 19.63 
C.52.00 30.90 2.06 10.35 +3.58 4.69 17.11 
F.84.44 1.49 7.78 1.15 0 2.98 14.17 

tf7 (;'q 3o-Yl '1R'1 .:J-(q '->-1 ,......,.. r ·g-y ;XJb 
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any one time and the percent of moisture which the 

dry corn held. 

Here again, the figures are based upon the 

one-hundred representing the total loss and that 

,herefore should stand at the highest point in the table 

as it will be noted. From this as the initial point, 

the curves come down and across the graph, to 00 

the dry weight at the lower right hand side of the 

page. 

Large va. Small Circumference. 

With the exception of Table I, the small cir­

cumference ears held a smaller percent of moisture than 

the large. In 'chat exception, however, no difference need 

be noted as it vn.l S but .03 percent which of course is 

not enough to regard seriously-

In all bu't ~a.ble IV, the small los t s omewha t 

more slowly the first two periods and then the loss became 

about uniform. In 1!able IV the differen.ce is too small 

to disprove the st2temeLt. 

1t the end of the second period in all cases 

more than 80 percent of the total amount of mQisture had 

been lost showing that the first month of a drying period 

is the most im~ortaLt on account of the greater amount of 

moisture loss. 
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Heavy vs. Light Ears. 

In all cases as in Table K, of cob characters, 

the . heavy ear held the greatest amount of moisture. The 

difference was somewhat comparable in Tables V, VI, VII, 

running from 3.89 percent in Table VII to 5.69 percent 

in Table VI. Section F, Table VIII, however, lost more 

and this might have been expected as -this was cob-pipe 

corn, some of the ears running as heavy as 150 grammes 

while the average weight of cob for the othar sections is 

a'pproximately 7CJ.88 gramrnes. 

The rate of loss here was just about as rapid 

as in circumference of ear during the first period and. 

at the end of the second was not far from the same 

point. 

This would indicate that the het1~;'" ears and those 

of large circumference, would lose about the same amounts 

of moisture and in about the same ratio. This might 

have been expected as the heavy ear is in the majority 

of cases the ear with the large circlllifcrence. 

Large vs. Small :No. Rows. 

With the exception of Section B, tho small 

nwnber of roVis was associated v.1ith the greater moisture 

content and this is probably ex~lainable by the fact that 

this corn was much smaller than the other sections as will 

be seen by consultinp; the descriptions and ,\Then a large 

number of rmvs was found the size of the ear was considerably 
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increased and usually with it was found a deeper kernel. 

About the same thing can be said here as has 

been said before}, viz-, that the smaller loses somewhat 

more slowly at first and that the greater amount of 

loss is found to occur during the first two periods­

This loss is faster during the early stages because 

the corn is more completely moistened and carrying 

a larger percent of moisture it would be only natural that, 

as the supply decreased, the loss would decrease pro-

p orti onate ly. 

Rough vs. Smooth Ears. 

As will be noted,there was no classifica.tion 

for Section F. Thi s was due to the fact that 'it was 

impossible to find an~y rough ears in that section, 

all seeming to run smooth. 

About the same statements that have been made 

concerning other tables hold true here in general, that 

is that the heavy loss comes the first two periods. 

With the exception of Section d, the smooth ears 

held the greater percent of moisture. rhe difference is 

due to the fact tbat Seotion C had a large number of 

rOUGh oars which had quite deep kernels and. very likely the 

change was the result of kernel moisture due to a somo-

what higher shelling ~ercent. 

Depth of Kernel. 

Here, the effect of the kernel moisture is clearly 
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nb.ted. The deep kernel invariablJ; has the greatest 

moisture loss wi th the except ion of Section F, Table XIX. 

This is hardly fair, as was suggested before, becaus e 

Section F has such extra luree cobs. Such a condit ion 

would of course have to be counted the except ion an d not 

be permitted to disprove any other rules. 

Th is talJle shows that the r ate of loss of kernel 

moisture is practically as r ap id as that of cob moisture 

the difference being but one or two percent at the end 

of the second period - one month. 

Starchy vs. Horny Kernel. 

Here again VIe have Section F, Table XXII I .... the 

. exce~ti on rather than the rule . In al l but t h i s sect ion , 

the horny kernel which corres~onds in the tables just 

previous, to the shallow kernel being the smaller in wate r 

holding c c.pacity. Eere age,in the e ztreme size of cob 

COID1)l et elJ: upsets al l theories and. cannot be aoourate l y com-

pared with ordinary corn. 

The starch~ kernel the r efore is the ~ne likely to 

lold a hi eher percent of mois ture then the horny kernel,just 

the s ame as the deep kernel i s a~t to hold more than the 

shallow. 

These tables again show the great er l oss in the 

early st a ges of dryinG and the more gradual losses the 

remainder of the pe riod. In general, 80% of 'the mois t ure 

is lost tho first tViO periods or the first four woe}:s of 

a drying period. 
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Z-UMMARY. 

Based upon the results herein given, and 

u~on careful observations of the eleven-hundred ~:;_nd 

eighty-five ears of the medium large varieties of corn 

studied -the followiJtg conclusions seom to be justified. 

Part I. 

1. Medium to short ears give a higher average 

2. Ears with a large number of rows and. close 

space average a higher percent of corn than ears with a 

smaller number of rows but no oertain nuniber of rows seems 

to be uniformly che best. 

3. There is l)racticall~r' no (~i ffcrence uetvieen 

the avera~e shelling Ferc ent of cylindr ical ~n~ t ~~ering 

ears. 

4. t'ha rougher indentat.ion seems to give 

slightly the higher average she lling percent, although the 

difference is not greatl~ variant. 

•• For long ears, the tap~ring , rough ones 

have the advuntuge over both the c~ lindr ic&l, rough a nd 

the tapering, smooth in average shelling percent. 

6. The light ears have the advnntage over the 

heavy in average shelling percent; size of ear and s ize of 

cob seem in goneral to be proportiona l. 

1. ]~he deep kernel has a distinct advantage over 
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the shallow, in averaee shelling percent. 

8. The narrow kernel and close spaced ears 

shell a higher a.verage percent than the v1iderkernel 

with open spaces. 

9. ~he starchy kernel (usually the dee~ one) 

has a 'higher average shelline percent than the horhy, 

shallow kernel. 

10. ·The size of germ is of secondary imriortance 

in shelling percent und does not have ar~1' ver~l murked 

influence due to the fact thut is so over-shadowod -by 

other factors. 

11. The long G ~r of large circumference has as 

a general rule, the greater total weight of corn per ear 

although the avera3e shelling Eercent is with the smaller 

ear. _ 

12. The heav:.:- ear Y/ith tho' large number of rows 

is as tl rule the high ~r ielder of corn ul though the n ver.age 

shelling percent does not always agree due to the cob weight. 

-13.;:Shs.f;O of e~tr a?~in seems to be of minor impor­
as to shelling percent and. total wei.t~ht of cQrn 
tc~nce, /t118 o.ifferenc8s sho',vn being Qu.e t'o other characters 

which over-shadows the ~·£fe .. (tt of shape. 

14. The ear with a rough indentation, a deep, 

narrow kernel of starchy composition has the hiehest 

average yield of corn both in a.bsolute weight and shelling 

percent. 

15. The large cob is o.g.; .. in found as a rule with the 

larger total weight of corn but, as in size of eur, does 
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not agree with s helling p ercent. The effect of the heavy 

cob here obscures the effect of t:l8 otL.or char act8rs. 
. av~rages . . 

16~ 'rhe deep kernel ~~-. neo.Vler than the snallow 

although the s hallow has an average higher density- This 

condition ex-plains the occasional high shelling p~rcent 

of shallow ~erneled ears as the sha llow k ernel i s more 

4ense and therefore heavier ~ft pOl' unit volume. 

17. 'The wide kernel, due to it s breadth and 

thickness, is the heavy kernel although the density is 

not much different from t hat of tho na rroH, being slie.;L tl~~ 

lo·wer. 

IS. The smooth ears have kernels which are mor e 

dense and are as a rule heavier on account of their greater 

thicknes s . 

19. The average weie ht of kernel is not much 

variunt but the average density of the kernels of t ho 

d ifferent comj? osi tions is quite uni f orml;i deper:Clcll t u} on 

the croY,'n starch ·content run:r.in;::; from lie ht in the s ·tu.rchy 

to hoavy or high in the horr~~ kern,al, the med.ium horny and 

medium st a rc:hy decreasing in the same rut io. 

20. The kernels with l a r ge germs, are on tho 

av.-erage heavier c..nd more dense indica t ing t lu.1, t h i Gh crown 

starch content and l a r ge germs do not correla te well. 

21. tar 'length fi. nd circumference h8.ve 110 al<pre-

cia bls . effect up on cob dens ity-
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C'} C) 11 . 'l.... 
CJt.;. I.Jeavy ea.rs llav,G h eav.::,:- · cObs of high de nsi t~, , 

the cob and ear size: c,orreluting, on an avo rag e , quite closely. 

23. Kernel"unQ Cob de~sity are practica lly the 

s ame for c~: linc1.TicCll c.nd taperint: ?ars. 

24. Tho smooth kerneled6ars averegc h i f he r 

kernel and. cob de l : 8'it~}' th&n the :bough. 

25. .LOVl 'J holling percent ' GiJ rS ha ve ;;~8 a n c-ver[~ge, 

kernels of hiC)18T densi t ;;;· <::i no. more d ense cob s. ' 

26. ~hallow kernels with hiSh densi ·t y a re c orro-

l e,t ea. a s d. rule with cob s of hi ~~: 1-: den s ity _ 

27. Hoiny ke rnel s arc a s 2 GenerLI r u le, corr e 12 t e d 

witb hi :.~h kernel cmQ cob clensity • . 

28. Cerm size is a second.ar~'- :Cl~i t t er in the kernel 

and. cob denc it~7' betne too much influenced by the various 

other che.ra ct ers. 

29. There S8ems to be r l O. re gulGT c orrelntion 

betv,!een kernel o.ncL cob densi t~.' t:.n G. un i t c r Ut> l:. ins: s t ress of 

the cob so f a r e s ear chart":1.cters are concerned. 

30. The sha llow kernels usua lly ussociat ed with t h e 

high kernel o.na cob density 2,no. high unit cru.shing stress. 

31. Cob dhnracters seem to correlute k ernel and 

cob den s ity and. unit crusl:ing stress quite closely, (a) !.rhe 

uni t crrushing s tress of cobs of high densi t~/ :"-~nd lOi.l ;]Lollin8' 

p ercont usuull~y ure f01md associ a ted with hi gh ... {E)rnel unci cob 

den~ity. (b)Reavy cobs of low shelling percent are usua lly 
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found YJith h i gh k err:ol and cob 6.Gnsit~, and seem to 

ind.icate e. hiGh resisting: i .i OYier; (c) Heav~ cobs of 1'1 i 711 

densit~' ShOY/ , a s u rule, much h i ~:her ke rnel un d c ob 

a.ensi ty, much ' greater resisting lJ ov.'er p Ol" unit area, 

but L!. !TIuch smaller s1:i!::. lling l ,orcent thun li""'ht C 0 1) 8 of 

10VI densi t;~ • 

Part II. 

32. Dime~8ion 8hrinl::e. i:~e in e orn s eOT2::J to be 

~irectl~ corrcluted with four things: 

a. Size of ear. 
b. Shelling f!t:~rcent of ear. 
e. COllil) as it i on of lrernel. 
d. Size of cob. 

33. !tate of L::oisture 1088 seem:'i correle ted Ylith 

size of cob. As a rule, the 12 r zo r the cob, Ghe mor e ra~ id 

will be the loss in Ghe 0arl~ ~e rt of the 2e riod . 

34. Sevent~-five percent of the t ot a l mo iat ure 

los t during a t hI' 0 e man t;h3 l:; e l'i eel o:r dr~ ing \,\i i 11 1) e los t 

the firot month if good cor~c_ i t ions i.. .re frovidod f or dr:, ing . 

. ~ ~.~~ 
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C01ICLUSIONS. 

BeseQ upon the inVGB t iCe.. t i01:2.-1 vfork rel)resented 

in the foro.?~oing 1;2.';88 t e.nci ul-Jon the observ.J,tions [~nc- r08u10B 

herein tabulated the following .conclusi ant? seem rea.sons.ble: 

I. Since there is such a g:reut number of acti ye 

factors and char~cters in each oar of corn, a sinple facto~ 

01" cherLlcter l;llUSt be quito pronounc8c. Dot to ha.ve its offect 

obliterated by othors. 

II. Hb.e meCiil1111 sized eEl' of corn, wi tl: the medium 

to ~urrOD kernel givGS an average hisher sholline percent 

thun the larEe ear althou~h the lurge oar has, as a rulo, 

r!lore actual weight of corn. 

III. TOiD. much lH'ef'ercnce is J)rob.~l)li;T being 0 i ven 

'the c~ lindric~.l 8D,1' as COYr:iJUrO(l with the tai:·ering. Bxce.l;:,t 

for uniformity of kernel, \7hich of courso is cie8iraole in 

~lantine, there is no arpreciuble difference una considering 

the fac t that the taih3rlng eur is usuall~' lon8'er , it has 

the udvuntage genGrall~ in uccual weieht of corn per oar. 

IY.:rhe inclentc~tion is of miLor imI)Ortnnce t so 

far us its effect ui>on sholling lJercent it; COnCCl"Ilod., the 

roush indent~tion having u ver~ sliE;'ht adv~n:tage in ~he 

average shelling porcent. Tho r ou~:;h inc.el':t~~ti on 08.1', Ylith 

a.eep narro'.v kerr:els of stcrcl::r comro;;:;:ition i~~ usually 

inuicutivo o:i.' both hi2;h 3hel1ine: l'erceEt L.n,,:' L1'"':1:. total 

woifht of corn for oar. 
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VI. The narrovv kerr: e1 a nd the close s r)ace 

(Very closel:r correla ted. with (leal? kOl'nels) are uniformly 

indica't i ve of an aVerar:"e high s helling ~f'orcent, a l though 

not always of heftV~ total v{ei ght of s helled corn :per ear. 

VII. ~e large ear v,'hic11 is generall~: ' c orrelc. ted 

with l~rge cobs of high density is indica tive of hcav~ 

total ,,",eight of corn but comrarati vely low shelling ~P Qrcent. 

VIII. The deep kernel a verages c6nJiderably hif her 

in shelling ~ercent then the shallow, but this ~ifference is 

some \'!I:at e cua lized by the f act that tr..e deel) kerr~el, usuall~7 

the ::-Jedi um to starch~y kernel, is con ~ ; iderably lower in dens it:y­

than is the shallow or medium to horm~ kernel. The density 

of kernel decreases qui te lul i i orml~' us the crO\'in .s tarch 

content increases. 

IX. The laree heavy Gur with the henV":t cob- has 

generall:y the cob of high (~ elJdit;~: and h i gh unit crushing 

. .st.l'ess I/hile t he light cob of low Ctens i t y averages much 

lov:' er in unit crul:3hing :3 treSG. 

X. 'The cob densi t~l soems corrcla tco. '~'; i th kernel 

densit~: only, the cobs of hi :~h den~ __ ity being q.u i t e uniforrnl~ ' 

the c obt:; with high unit crus l~ing :St":ress .. 

n. Great shrinkaso in corn seem0 , a s a rnle, 

to be correlated with ears of large dimensions, h i Eh s~0 11 iilf 

XII. High moisture loss in corn seems as a rule to 

be correlated with large cobs of high density a nd low shelling 

percent. 





XIII. Under favor~ble conditions and ar~i-

fic iall~i dried, s eventy-fi VG percent of the "losable If 

moisture in seea corn will be lost. the. firs t month. 
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