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I
INTRODUCTION

The improvement of self-fertilized crops is
much in control of the breeders, because such crops can
easily be selected and isolated for homozygous charcc-
ters, and if carefully handled can be kept relatively
pure for these characters, But in thé case of c¢ross-
fertilized crops, such as corn, the control of the male
parentage is not so easy and for this reason, the im-
provement of such cerops is rather difficult,

Corn is considered one of the most important
crops of the world, especidlly of the United States of
North America, and of Punjab, India., Because of its
greater utilization in the United States, the plant-
breeders in this country have been direceting their at-
tention for the last sixty years towards its improve-
ment. Before this time only a fer varieties of corn ‘ere
knovm,., Since then, hundr~ds of new varieties have been
develoned. This incrense in the number of varieties
is most probeobly the result of artificial mass seclection
in conjunction with natural selection; But for the last
twventy or twenty-five years this system seemns to have
had a limited effect on the further improvement of corn.
Various other systems hove been tried out on ad=pted
varieties, but none of them have »roved to be of zmch

value from.a practical standpoint. The most efficacious






—’7-

method of further increccsin~ the yield of a2droted varie-
ties is yet unizmovm.

Trom the resu'tes of exderiments ohtnined »v
Uilldieme end Telton (77 i 775 ~md Cleon, Tull 2nd
Teyes (21), in 777, ve le~rn thrt selrction of corm
for e~r tyre is not = mercnes of inrroving yield, The stz-
ticticol ctudies mnde by Rieghey =nd Willier (25), in
1725, do not show any sizaificont relations betwesn the
ear characters cnd yield,

Gorrison aad Ricney (¢9), in T.S5.D.A. Tulletin
iZ41, revezl the froet that 2 decrense in vizgor and Jro-
ductivene%s gimilar to thot following inbrecding moy
reanlt from too cloce sclection for = »-rticular t;re
of ear,

In 1777, Hayes =7d Grrber (11:273) szid, "Un-
der cert-in conditions, s-~lection of some porticul-r
ch~rrcters ~ppe~re worth while ,...7t is douhtful , how-
ever, vhether under ~2" circumstances continued selec- -
tion for any particular e=r type is desirzblel

It is alco knowm that but very little actual
inereacse in production can be brousht about and main-

tained rermonently on imgroved varieties by ezxr-to-row

4

breeding, kichey (:2:10) declares, "It seems cuite proba-
ble that the yield of an entirely unselected or uncdapt-
ed variety could be improved by a few years' intelli-ent
ear-to-row selection, "owever, in view of the expense, the

unecertninty with vhich ler~er yields hive been obtoined,
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and the small increases secured durinz a scries o2 jeors
in the most favorable cases, so far, there cppears to he
little to recommend ezr-to-row hreeding as a practical
method of corn imyprovement",

Results of ex»eriments conducted by Smith and
Brunson (24) do not justify the use of ear-to-row breedinz
rs a2 me~ns of incres~ing the yielding ahility of a well
~drpted v-riety of corn,

In 1376-"2, Beal (2) of the ichizan Stote Colle:;
of Agriculture 2t I~st Lensing, advocated the utilization
of hybrids between varieties as a means of obtaining more
vigofous tyres., This idea was ciroagly supported by
"eCluer (17) in 192, by !orrow cnd Gardaer ¢20) in 17%3%=-

: \ () R
94, according to Fayes and Garberhby act in 1500 and
by Shull in i937-9, and by Collins (%) in 1709-10. Iayes
and Alexander (i2) tested five F, crosses between Tlint
and Dent varieties of corn for four years, 1215-1" inclu-
sive, Their results su~~eest that F7 varietal crosses
are 2 means of incressing yieldins ability of corn,

I 1920, Griffee (1C0) made a review of the re-
sults of 146 F] crosrcee mrde a2t different stetions in
the country, end found that 5. per cent of these crocsses
out-yielded the hicher-yielding parents. He states ,
(p.26), " The results of the test of FI crosses here
revieved are conclusive evidence that under present

methods of corn breeding F; varietal crosses are a

means of obtaining increased yields".






Joneg, (i4) at the Connecticut eixpcriment sta-
tion, tested 5v F1 crosses and reports that 66 »er cent
of these crosses out-yielded the more productive parent,

Collins, (4) from F_ croscses of the Hopi, Ilairy llexicon

1
end Provmeville voarieties with Chinece vorieties obtained
increnrser from 120 to 126 per cent =hove +the overn~e of
the pnrent produetion, In 1925, Jones outlined the ex-

on of the increzscd vizor in I' crosses in a very
I

(J
]
(]
]
ctk
e

descriptive viay,
In 1,7, ¥eyes nd Gerber (11) rointed out thet

in other tests bty Maycs and Clson the Fi crocscs did not
yield significantly higher thnn the averase of the parents.
They say, ""xce>t for some gnecial conditions, 1t a23spears
that F1 varietal crosces are of no matericl value as 2
means of inereasing rieldines ability, provided a brocod

3

method of hreedint is ured hy the corn breeders without
too cloce celection to tyre".

Tt is 2 vell-ltmorm fret thet the inbreeding of
g1y olren-pollinated corn usunlly results in 2 reduction
in vizor =nd yield, and that crocces from such straias
fail to retein, or nmaintoin, the increased yield and
vigor of the F] in the following ~enerations. It iz 0b-
vious therefore, that {to use Fl crosses most effectively
there is a dcand for a system by which the increased

Cization can he fully maintained,

[y

vyield obtaoined by hyhr

TMme present-day brecders have come to realice
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that it may be posmible to apdroach this end by naxiag
sintle and double crosses coch vear between the standard
inbred strains of corn, But it is advisable to determine
the value of the F, crosses (strains) of the inbred
perents hefore the double crosses are mnde, for 211 the
F1 crosses do not exceed the hich-rielding »norent., So
far as the vriter knows, there is only one wny of de-
termining this value, This is knovn as the variety test,
whieh involves much time, lobor end money. The necessity
of some better system than this to determine the value
of F1 croscses is therefore ohvious, The purpose of this
investization is to determine some such system,

It was thousht that in the corn plant there
night be 2 bond hetreen certain of its chysie~l chorac-
ters hy virtue of which, .if one charccter varies, the
other chﬁrﬂctefs tend to move in the same or opponite
dircctions,an? that there might be a bond bet.een a
charncter at?certmin stare of its development and the
same charncter a2t 2another stage. If such 2 hond should
exict, the charncters vould bhe s2id t> be correlated
(co-relnted;. Such rel-ationships (correlations) in F1
strrins of A-Tester Yellow Dent corn vere deternined
with the hope that it mizht be possible t5 predict
from the presence or value of cert~in chorzcters in
the early devel~ ment of the plant the most >robable
values of associated choracters, especially of yield,

in its 1lnater develomment.
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11
PREVIOUS INVESTICATIONS

So far as the vwriter is awere, very little work
has been done on the study of physical characters of the
corn plznt at different stages of its development for
the purpose of determining whether there is sny asseci-
ation of these charmcters from one staze to the next,
with each other, and with the yield, However, in recent
years some work has bcen reported on several charecters,
a few of which have some bearing on the »sroblem under
discussion., A brief review of these characters will be
civen.

Davenport (4) reported a correlation coefficient
of .033.305 between veizht of ears and length of ears
in Leaming corn,

According to Iwing (7),3righam c.oncluded that
in the TLon<fellow variety of corn there is a relationship
beteen the yield of corn and the wei~nt of the plant,
nunber of Xernels, len~th of ear, end vwei~ht of cob,
huels, suckers and 1eavos. Te 2lso found a correlation
between yield and length of leaf and breadth of leaf,
Murthermore, he rcoorts that hich yield was correlated
vith smaller number of inter-nodes and with thiciker under
and somewhat thicker upper nodes.,

Bwing (%) goes on to say thot Fruwirth found

that the wei~ht of »lant is correlated with weirht of
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ars, and weisht of grain per plant is correlnted with
wel~ht of >lant, number of inter-nodes, and the lcngth
of ear,
Kembdton (15), in 12256, found that there is a

A~ ~

relationchip of ,4C +.0%4 between the lengsth of centrel
spike end the height of plant in an FJ cross of MAlreria
x Jala, ¥e nlso reports a rel~tionship of .746+.C44 be-
treen height of plant and length of ear,

’ Craiz ~s cited by Lwin; (8} reports a correlation
hetween perceniace of ~rain and total weisht of plont,

In this ianvestigation the weight of “1°ﬁt vies estimated

by measuring the hei~zht of plant, diameter of stzlic, aad
length and breadth of leaf.

BEring at Cornell (8) mnde some studies on re=-
lationshirs in Munk's Ninety-D~y corn, a yellow dent va-
riety, ond announced *th~t there is a relationship be-
tween weight of grain(yield)eand:

lencth of leaf .. i i ittt it i it eeeeeeeead’ldgeV0
diameter of stolk. ... iiien. .. 0852#.321
height of mzture Dlant....................202¢.C2

heizht of seedlinzs. ....... e eieeee-e2198.037

nunber of inter-nodes.....................2234.023

dzte of ~2ppenrcnce of tassel...... ceee..=y1534,023
date of aspearance of silk..... cer e ee.=e202¢,C23
number of branches in the tassel....... =,0094.0438

Brunson ~nd Jillier (3) have recently re orted

4.0 Ed
(o

on the de~ree of rel~tionshidrs of yield with length
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ear (.501), with circunference of ear (-,056), with eir-
cunference of c¢od (-,C74), with rows of kernels (-..50),
with weizht of 100 kernels (.C54), with lensgth of kernel
(a023), with breadth of kernel (. l1), and with thiciness
of kernel (.0G23).

Jenking (13) revorts the relationchiss of char-c-

ters in indbred lines and T1 crosses of corm ag follows:-

Iabhred lines

co leoe oo

+.30 > 7 x £.E.

.52 >13 x P.=,

ate of tasscling : =.15 L3 X S.i. ¢ #.10 » 6 x F.L.
ate of gilking .06 >5 x P.C . ? +#.16 > 5 x D.I.
. . . Y .
heizht of plant ¢ £.20 » 3 x P.Z, : £.23 D10 x E.E.
nunber of éuckers ; ;
cer 1.0 plants t +.10 3 xP.E, LU0
length of ear : . +.42 ) 1l : DLT.

dicmeter of ear

Smith and Walworth (25) made a stuldy of the re-
lationsuip of seminal root develosment with ield of corn.
A sisnificant diffcrence of 3.6#.6 pounds was found be-
tveen the mecn yield of 15 ears with hi-h number of cseminal
roots and thot of 15 ears with lcw unmber of ceminol rootes.
The volue of "r" was rcoorted oo .50+#.09. From thece re-

- roots
sults they concluded that the number of =eminal m r be

used as 2 criterion for sced selection, This conclusion

was questioned by Collins (3) and discsproved on the

jad

sround that the application of statisticeal methceds i

crlculnting the coefficient of correlation on the data,

0]

oted

ace

()

cs obtained,vas incorreet. The criticisn was

¢
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by Smith (27), but he s£till considered that ihe results
suooecsted some nositive relationshis bhelvween numher of
seminnl roots ~nd yrield,

TTan~elsdorf and Goodesell (17) have receatly
summarized the conclusions on their ex.eriments cs
follors: -

1« The number of seminal roolts depends on the po-
sition of the recd on the ecr, and the temperature and
moisture during germinction.

2, Tour tests out of five showed no relationghip he-
tieen 7ield and sew’nal roots, vihile the fifth exhibited
2 slizt de~ree of relationshin (-.21 :.06)

3., There iz no relationchip beiveen the number of

ceninnl roots and the height of 2lant ia the grecnhouce,

In swiming uge the study of the previous in-
vestigeticons mentioncd here in this thesic it may be
goid thot some of the results are of 1ittle recal value,
as no correlation coefficients are ~iven; others, though
the values of the coefficients are ziven, are not sig-
nificantly srezter thon their pro»oble crrors; and the
remainder thouch much lorger than their probable errors
are yvet too emall for vprediectable nurposes. ost of the
resulte, howvever, though unnble to be uscd as criteria
for selection, do indicnte trends of relationcship which

moy be of greater volue with incrensed information,






-10-

III
IIATERIAL

In 1522, Professor S)rass of this collese ob-
tained a variety of corn called A-Tester from rrofessor
R.A,Zmerson of the University of Cornell with the iden
of producing rure strains of A-Tester Yellow Dent corn,
vhich it was thought might be used for the develcopment
of a commercial variety of such corn for liichizsen. Such
strains were derived by Dr.iZ.02Liul( 14) at this station
from crosses made between the A-Tester corn of rrofersor
Emerson and some strains of Michi~ran-grown cora. The
A-Tester of Professor Emerson was an inhred white flint
corn, Its senetic constitution ies aaCCiRyy., The 1Tichigan
strains used .ere yellow dents whose ~enetiec constitution
was AACCrrYY, AACcrrYY or AAcerrYY, The resulting strains
of A-Tecter Yellow Dent have the composition aaCCnrR in-
herited from the A-Tester and the yellow chzaructer
YY from the mother strains., Their total number is 33,
and they have been inbred continuously for four ~ener-
ationg. ( It is an intcresting fact that if thecse A-Tester
Yellow Dent strains sre pollinated by pvollen from any
common corn, the resulting hsbrid seeds will hecome
colored, This is due to the presence of A, C, 2nd R
factors in the hybrid xernels, where A comes from the
pollen parent. llost of the commercial varieiies of corn
have the A factor prepent); In the summer of 1928 thecse

33 strains were crosned amon~ themselves and the F1
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crosces of these straing were ziven to the writer for
this investigntion, The total number of these crocsses

wasg 673,

Iv
EXPERINENTAL *"ZTHODS

1, Method of handlin~z the material.

In winter of 1929 the best looking ear from
each cross was selected, out of which fifteen kernels
were taken., Care was exercised in taking the kernels
from different rows and different places on the cir-
cumference, yet leavinzg the butt and tip ends out, so
as to have a representative sample of each strain, Ten
of these kernels were put in one envelope and the re-
maining five in another envelope. cach of the enveloles
vag given the number of the cross which it contained.
All of the 673 crosses were handled in this manner,
The envelopes with five kernels were put in one box
and the ones with the ten kernels into another box,
Tach of the samples was carefully weiched in grams,
and the zvera~e veight per kernel was obtained for
later computations, The five-kernel lot was used for
the creenhouse exvperiment and the ten-kernel lot was
saved for the field exveriment.

The greenhoucse planting woas made on a bench

filled with a uniform grade of zsarden soil, Before



ila

General picture of the center of the field, showing
the layout of planting., The stakes are on the check rows.,
The two rows on the left of the center check are much
shorter than the adjacent rlots while the two plots to
the right of the center check are as tall as their adja-
cent plots., This difference in height was due to inherit-
ance. The deficiencies in stand were caused by crows and
pheasants early in the season.
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planting, the soil was thorouchly moistened and worked,
go as to ensure 2 hish orecentace of ~ermination, Re-
cauce of lack of sp2ce two =sreenhouse plontinzs vere

-

made, the first on Jomm~ry 205, and the second on “mrch
2, 1227, Timure 1 reprecents the ~enernl layout of
greennouse ploenting, The rows vere made from exst to
weet, four inches a»~rt, with a hoad-marker, ond the
Xernels vere placed tvio inches ~vart in the row, " Thite.
celluloid »ot stakes vere used to indicate the 1ositi~zn
‘of eaéh strain on the bench, Checiks of 1I,A,C., TYeliow
Dent were plnnted-in every eighth row., The seedlings
were visited every noraning and care was taken to supply
theﬁ with an optimum amount of moisture. The temgefature
was kept between 6SU end SOU F, throughout the entire
eroving period. "easurcments on heicht of plant were
token 15 days after planting, 15 days after ~ermination
(24 days aefter rlanting), 30 dnys after plenting, and

20 days efter germination (3> days after plentinzg).

The height was jud~ed to be the distance, in inches,
from the sround line to the hirhest lenf-tin when the
leaves were sitretched upwardl, On the 3Cth., d=y after
sermination the plants were pulled, roots freed of
soil by shaking and the entire plant weighed in units
of grams, All measurements viere made on individual
plants, Strains thot had less than three plants in the

greenhouse were discarded ‘rom the data and were not

<

used in the field experiment,



-13=-

The field »nlanting was done on Xay 2, 1529, in
a field that was thousht to be fairly uniform in tyvpe
and fertility with the exception of uneven toposraphy,
which in the later development of the 2lants proved to
affect the results seriously. The general layout of the
field vlanting is shovm in figure 2, The field was di-
vided into series each 11feet and § inches wide, with
14 inches of alley betieen the adjacent series., zmach
strain_was nlanted in 1-rovw nlots 42 inches apart with
kernels 14 inches apart in the row, Checks uvf M,A,C,
Yellow Dent were planted in every third plot, Unfortu-
nately, manvy of the kernels were dugy out by birds, and
for this reason a number of strains fnoiled to produce
any rlants, 1To doata vwere taken on strains that produced
less thzn four plznts. The crop was given thorouzh cul-
tivation throucghout the early psrt of the ~roving =ecson,
The plants wvere visited every dzy durin~ the entire
period of tasselins and silking., The following individual
vlant notes on the field experiment vere taoken:-
TTeight of plant from ground-line to the bese of tascel
ot emercence of tassel, to the tip of the largest leaf
(as in the greenhouse) at emercence of tarsel, and to
the base of tassel a2t full maturity; and the dates of
emercence of tassel and silk, The tassel was resarded
"emerged" vhen its base could first be seen, and the
silks vere considered "emerged" when they besan to ap-

pear out of the husks., The date of ripeninz was also
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Figure 1 showing the ~enercl layout of greenhouse

lenting. The si-m (') indicates the jposition of stak

bearint the number of the cross planted after it.
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Mirure 2 showing the arroncement of field sflonitinz,
Jirm (', iadicotes the wosition of stake showins the

location of the checlk rovs,
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General pieture of south half of field, The row in
the center, with stake,is check, The two plots to the
left of the center show a better stand than those on the
right.
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taken but vos not used in the caleulitions because of
its uncertainty. The crop was husked during the first
and second veeks of Cctober, The ears were put into
white cloth baszs of uniform size, The bar~s with ezrs
were then weished (correction for veiznht of bag nzde) and
taken to the laboratory, where they were hung oa wires
and left until the ears were air dry. This recuired
about four weeiks. The ears wvere then veiched and shelled,
The weight of shelled grain was also taken,

On eccount of dry weather throughout the season
many of the str2ins on the hizh spots in the field re-
mained barren. Straing that failed to have four plants
with good ears were discarded from all calculations,

A grezt deal of daman~e wos done to the ears of come
of the strains by blackbirds, crows and squirrels, All
of those plots vhich had ears that were badly eaten

vere omitted from the yield calculations only.

2, ethod of computing the relationshivs.

4211 of the data on individual plants in each
cross were first odded and then divided by the number
of plsnts in that cross. The resulting averaze values
per plant were then transferred onto indiwridual cards,
The cards were sorted into groups according to the
magnitudes of one of the characters, Zach of these

groups was again sorted into further sub-groups ac-

cording to the classes of the other charzcter being
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considered., The frequencies of these sub-srouns were
then directly recorded on a coefficient of correlation
table, The relationships were computed by the use of
the diagonal method as outlined by Crum and Patton (6)
and modified by the Iorm Crops department of lichigen
State Collesge, The computations were carried to five
decimal places but ore renorted to only threc places
for the s2ke of brevity.

Because of the fact that there was 2 radical
difference in the amo@% of sunlight during the period
in which the two plantings in the greenhouse were grovwn,
the individuals of the second planting grew decidedly
taller and more vigorous than those of the first planting.
This difference was big enough to confuse the intra-
class and inter-class coefficients, if the two plantings
nad been considered as a single group. In order to avoid
this sort of confusion, the data of each v»lonting were
computed separately. The average value of relationship
wag then determined by the super-imposing-the-means
method,

This method wos recently woriked out by the Fzrnm
Crops deparftment of llichigan Ctate Colleze, and in its
apvliecation requires (1) that the tables to be combined
must involve the same characters and must ~ive a lozic-
2lly homo~reneous porulation, and (2) that the mid-class
values of the dependent variable in ll of the populations

combined must be ecual or pertain to the same series,
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with o similar condition holdin~ for the inde:cndent
variahle, There are two @hysof cuner-insecins-the-nenns,

vhieh mar he named as method-A =ond method-3.

lethod-A conesists of combininz two or ore

groups of data by trwmsferring the freguencies from
the differcnt tables onto 2 single table by -~utting
the classes containiag the mecns at the same joint and
from the comblned toble computin~r the value of "r" in
the usual moyner, In table 1 ports a 2nd b are the two
tables re:resenting the tvo different groups cof datz,

iret vlonting and second zlontinzg, resdectively, 2art
¢ rerrescnts the combired porulntion of two groups of
dotz by method-A of surer-imnosing-the-necrns, In other
worde, this method reguires the use of cnother table
and the lengthy srocersc of determining the value of
"r" for the combined detva, Tecrurse thls difficulty vos
rexlized,cnd in order to covoid this,o simpler procecdure
was outlined for combining ror;ulations vwhose coefficients
had alrendy been caleulnted cnd is here distin uished

ez method-B, In the following sters the deviations, 4

-
or d _, are consilered to be from their resyective meons,
end Hv. If the origincl calculations vere node by

v
uring the muess method, then the corrected values of

the sumed siuored-devictions ere ured. Irom the separcte

tables ve have 2 5 ; o
S.D. . = g J(‘]); S.D. i _,_(___A_/:_)__.,ooosoDo, - _,(__:II’
*1 n 17 *m !

—_
b
rno
-
-



2 ostag ) F 0 (al) © ey )
SODOV_ - ( 1)’ :oDo sl u( Jg), aoooS Doy - u( n‘g)'
71 n{ I n, n n_

and o 2 5 2 - 2
- stdz ) S(a; ) 2 glag )
SOD'Z = 4_1.).) S.D. = _.(_.;.l’ LR SOD‘ _.(..._“l.).

n

1 1 2 >

in vhich m indicotes the nunher of tnablces or posulations

comhined, and Mgy Noyeeeeil the numbers of individuals
[ j¢

in ezch sub-ronulation.
fince by hyvothesis M, 2T M  F.......= 1 -ad
Xy = 7% *n
{ : iI :oo oo.oo- '!‘T o0 00 - ’ ‘l
Iy1 = Iye = v, and n, ¢ n,.+ +n N, then
(a2 ) (a2 ) Loadc ) (@)
. S x }S XA 0""'45 b S x! ‘
u.D.X — 1) ("2) ) - _LT_L,*
. 4 Oy eeencact nm I
wna (a2 ) . (a2 (a2 ) (a2)
2 C‘d.‘— *oc. o} ¢ (‘. °
s.D. = 5( Y1) * S(¥2) S( ¥m) - 5 ¥),
y n»] "' Il2 aouaooc’ nm I\:
Similerly o o -
- 2 S(dZ ) + S(d" ) 0. ¥ S(d; ) (d )
S.Dey = 2 21) (_22) (™) - 5(2)
n, + Noeesssspset I o
for eazch direcection in vhich z is eslculctcd,

Considering only the dinconnls with nezative slope

the value of "r" for one of the sepsrate tobles is

2 2 2
S.D.Z ; (S.D.X + U.n. )
oy, T — o ( 1 _J1)_, Sudbstituting the
“171 2 3,D... x S.D.
X y
1 1
new values for thue standard dcviations the value of the
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S.D.Z - (f‘oD.x + S‘D.vr
coefficient becomes Ty v T e G 40
Y1 2 3.0 x 3.0,

Similorly when the slove of the cdiazonls is sositive,
2 2
(2.D 4+ 5.0 - 3.2
AN .x o .1 LI B ]
r-\—v - ( J_\'_ ___...-____Z_ .

Example 1 rhows a convenient method of arranzing
the neccssary dz2ta which, in this cn2cse,arc t=ken from

toble 1, parts a and b,

The value of the coefficient by method-i (table 1,

rart ¢ ) was 5021, and by method-3 (ezzmdle 1) 5143,

The difference between the two coefficients is due to the
error introduced into method-A by the fact that actually
the mid-classes containing the means are super-imioced

ond not the sctucl means, while in method-B the mecns are
actunll; sujer-imoosed, The difference is slight when
compared to the »rohable error ond of not enouzh im-

portance to warrant correction,
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This is a view of the north end of the field. The
row on the extreme left was an edze row: the next was
a check, Then:-two-rows of erosses and another check.
The effects of soil variability and the long dry spell
are shown in this picture; the plants were spindling
and not nearly os thrifty as those 2t the south end
of the field, This was true of both checks and erosses.
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RELATIONWSHIPS

1. Relationeshiy between cvernzge weicht of Kernel
plonted in the srecnhouse ~rd avera~e vweisht of
kernel planted in the field;_(Table 2)
n order to Zetermine the difference betveen

the two samples 0of sced the correlation coefficient ves
determined and the volue of "r" wns found to be ,57%°%.0.2,
This indicates thet the two s mples of seed vere £0 very
rmuch alike that the investiz~tor may use cither kernel
welght for subsequent enlculntions, The veight cf kernel

slanteld ‘n the ~reenhouse w~s used ia compting the re-

lation of velght of seed kernel with other choraccters,
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2, Relationshizs between vweicht of seed kernel

and plant chear-cters other than yield._(Table %)

Looking 2t t=2ble 3, showing the relotionshins
beteen weight of s~ed kernel and »lent characters other
than yield, we find thot in the first plantinzg the re-
lationchip is smnller at 15 days after tlanting than it
is in the succeeding staes, This may be due to the fact
that the food recuirement of the plant up to this time
a1d sta~e of its growth is comnzar~tively less than later,
and thot there is a sufficient cmount of food sresent in
both the smaller and the larger kernels. From 15 days
after planting uo to 30 doys after planting, the relation-
ship tends to become stronger, showing that the largzer
the seed the sreater the grovth of the ploat, and that
those plants that still get some cf their food nutrients
from the seed grow taller than those plants from whose
kernels the food nutrients have been exhausted, By 30
days after germination the relationship besins to becone
less pronounced, which may be due to the fact that all
the food nutrients that were present in the seed have
been used up before this time, and that the root system is
0o fully established that the plant draws 211 its food
nutrients from the soil, The same is true in the second
vlanting, excent that in this cccse, the zrowth of the
plants, due tq the incren=zed amount of sunlignt, ceems
to have heen so much more a2ctive than in the first planting,

that the zlant root system becnme established 2t an enrlier
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Table 3,
Relotionshins between vieight of kernel ond

plant chnrncters other thaon yield.

‘eisht of ered ernel : Creenhoucne 2lantincs
with : ist.d.onm.
: irt. N comhined! i

Avern~e heicht of plant: i o
15 d~yes sfter ¢lenting .306+..39 ATTe.030 JSBTue.027
15 0 " oxoraination: L5 5#.02 LANTE.022 .5 15¢. UL

.‘/‘ . 1 1" : {“«nt 1n3,
AV 7orermaination: JHTor.o]

Averasce welsht ol plant

9 ©% 0@ 96 60 6o 0 e 0% e6 00 vo e o8 e

725 days after cern,(2)

A iR, 0ED

Averase hei~ht of »lant: 0 cememm e
ot emer~ence 07 tonenel a-- a-aeao- .200¢.921

2t M1l s tnritye - e o i mm e e e aa Ty

(1) The two porulotions were comhincd hy the
B-method o7 super-imnosin~-the-merns,

(2) There tvo po-ulations could not bhe comhined
hecruse o the fret Lhet their cliss iatervels vere

not the sane.
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time, and that the food nutrients in the seed became
exh~rusted somewhere betreen 15 days alter germination

and %0 days after ploanting.

In summing up the relation of éize of seed
kernel to height of plant in the grecnhouse we may say
that the weisht of seed has some influence on the size
of plant so long as the food nutrients present in the
former are not exhausted; But as soon as the plant be-
gins to live wholly on the soil nutrients, the size of
the seed ceases to show its influence on the growth of
the plent,

The weight of seed kernel and the veight of
plent at 30 days after germination exhibited a coefficient
of correlation of .491+,033 in the case of the first
planting, and of .413t U729 in the case of second plconting,
This result shows that there is some relationship be-
tween these two characters.

In field planting the coefficient of correlation

obtained between weight of seed kernel =2nd height of plant

.20%#,0%1 2t the time of emergence of tcssel, and

o3
mn

.1694.03%7 at the time of maturity. From the field data
we find that the relationships between ceed veight and
?lant height, thoucgh st~tistically significant, are too
smell to justify the selection of secd on the hasis of

its weisht.
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2. Inter-relations between heights._

(Tables 1-13 inclusive)

The relationshin of height of plont 15 days
after planting to the height i5 doys after germination
wns .?13:.016 (table 4); to height 30 days -ofter plant-
ing .7902.316 (tahle 5); to height 30 days ofter sermi-
notion .767¢,017 (toble 6); to height at emer~ence of
taS?el,—.OOB:.OBE (t2ble 7); and to height at maturity
.C13#.0%2 (toble ),

From table 4,5, and ©, we may safely say that
the height of vlant 15 days after vlantinz hoas a mar<ed
influence on the height u» to the 3uth, day after ~ermi-
nztion, although the dezree of influence tends to drop
dovm from one stage to the next. Tables 7 and 8 show no
evidence of relationchip between height at 15 days after
rlanting and the height 2t emercence of tassel or height
at maturity. In fact, in one case, the "r" is negative
thoush not sisgnificant.

Avera~e height 15 dnys after nlanting ~2ve

[®]

correl=ation coefficient of .813:.015 with height % days
after sermination (tahle 1), Height 15 days after gecrmi-
nation exhibited a2 relationship ..11#,005 with heicnt

20 days ofter olanting (table ¥). Heizht “o doys cfter
vlanting with heiht %0 days after ~erminotion suve a co-
efficient of correlation »f .J42#.005 (table 10), A re-
lationship of . 1424+.,050 was found between heisht 30 days

after germination i1 the ~reonhouse and height to tassel



base 2t emersence of tassel in the Field (tadle 11).

Ileignt to tocsecl base a2t emercgence of tascel wes found

to exhihit a relationshiv of .384:.309 with height to

lenf tip at emer~ence of tossel (toahle 12), "and of

LF434.004 with hei~ht to tassel brse at maturity (tz2ble 13),
The results indicate a stron~ bond hetwecen heicshts

of tlant from one stege to the next in the reenhouse.

A similer hond exists betwesn the heirhts of plant in the

field. 2ut the results offer no evidence of bhond between

last stare of ~rowth in the ~reenhouse and first stage

of growth in the field., No better exnlanation for this

faet can be offered than that of environmental factors,

such as seaconal variation (temverature, moisture, hu-

midity, light, etec.), pl=ce variation, and dammce by

mice, siuirrels, blackhirds and crovs.
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4, Rel~tionchip between hei~ht of .lant %0
drys after germination znd weight of slant

%y days after germination,_ (Table 14),

A coefficient of .0284.01% was found to exist
between heisht of plant 30 doys after sermination and
green weight of »nlant 30 days after germination. These
deta indieate thet vigor of nlant =s measured by weight
of nlant is dependent upon the height of plent to an
extent of about 70 per cent. The rest of the wei~ht
denends on other characters,such es root develosment,

len~th of lezf, breadtnh of leaf, =nd number of leaves,
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5. Relationship hetween veight of plant 30
days after germinztion and heizht of plant

A\

at maturity._ (Table 15).

A

A coefficient of correlation betveen avercg
velght of plant 30 days after ~ermination and average
height of »lant at maturity; wos found to be only .C79+.031,
vhich indicctex no relationship bevveen vwei~sht of plant
in the greenhouse and height of plant ot maturity in
the field.
i'e nay egaein conclude here that the vi or of
nlant as measured by its weight in the greenhouse can-
not be used =os means of determining the height of the

plant at maturit- in the field,
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¢. Relationships between weight of dry ears jer

»lant and plant choaraciters._(Tables 16-24 1nclb°1ve)

Yeicht of secd kernel with weight of dry ears
rer plant (t2ble 1o). The coefficient of correlotion be-
tizeen these two charaeters is . i54+.037, which indiectes
only a =light relationcghip bet”ﬂen yield of dry ears rper
vlant aad veisht of seed kernel, This table represents
the data of both plantings wnich were combined directly.,

The average dry weisht of ears per plznt cshowved
a relationship of .113%,357 with heicht of plant 15 days
after nlanting (tadble 17); of . 154¢.050 with heisht 15
doys after germination (table 17): of ,206#.,C50 with
heisht 30 days after planting (table i7); of,202#.047
with hei~ht 30 days after germination (table 20); of
«461#.040 with heisht to tip of leafl at emerconce of

assel (table 21); of ,450#.030 with height to base of
tascel at emergence of tascel (table 22); and of .54J£.036
with height to tamsel basze at moturity (table 232

These resultes indie~te that there is some re-
l~tionship hetween nheight of plant 2nd wei-ht of e-rs
ner nlant,

The weisht of plant 7. Co after germination

q
(2

ehibited o correlation of .362+4.050 with weight of ears

per nlant (table 24), This shows that there is some re-

]

ationshiip betwreen viror of .lant as measurcd by its welzhv
and the veitht of ears per plont, thouzh not grect enoush

to be considered of much volue for »redictable _urpoces.
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7. Sum=ry of relationshiys between weisht
of dry enrs per plont and other characters._
(Teble 25)

LooXkin~ ot eolumn four in tohle 25 we find
that the yield of dry ears zer »lant is correloted
csisnifieantly end positively with the heicht of »lant
ot different ctages of its growth, 2nd with weight
of plant ot 30 d~ys efter serminntion, These results
agree with the cited results obtained by Brighan,
Crnigz, Friuwirth ~nd Ivin-~,

The weilzht of dry ecrs zer vlant gove a neg=-
tive and significant corrclation with number of days
from »lanting to emergence of tascel (--556:-v)5),
and with number of days from planting to emergence
of silx (=-.4674.03C). These results indiecate that
there is some relationcship beteen these chareccters.

Dwing (7)) hos likewise found some asrociation be-

teen these characters.
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¥I
SUMMARY AND CONCLUSIONS

The purpose of this investigation was to de-
termine some system of testing the producing povier of
F1 strains of corn by growing the strains in the green-
house.

It wrs thought that there might be a close re-
lztionship between certain of the physical charocters
of the corn plant et different staves of its development,
end that these characters might be associated with high
yieldinz power, In order to determine such relationships
673 F1 etrains of A-Tester Yellow Dent corn were pl-onted
in the greenhouse and also in the field.

In the sreenhouse, on account of lack of spoce,
two plantings were made. Because of the greater amount
of sunlight the plants of the second planting ~srew much
tzller and more vigorously than those of the first plaant-
ing. For this reason the data of the two plantings viere
comouted separstely and the average value of r" was ob-
tained by super-imposing-the-means method,

Positive and statistically significant correla-
tions were found to exist between weizht of seed kernel
and the plant characters concerned, but the relation-
ships were not strong enoush to worraat the use of rceed
selection on the basis of its size., Hovever, the data
suzgest that the larser size of seed would be of some

value to the plant up to a2bout 30 days after planting,
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The data precsented here show thet there is «
relationcsliip betvicen height of tlant from one stage to
the next in the greenhouse. These data also show a
creat desree of relationship betiveen neights of plaant
in the field. But there is no evidence of relotionship
between heights in the greenhouse and heishts in the
field., Yence the heicht of plant in the sSreenhouce
c~.onot be used ns 2 criterion of selection for heisht
of nlant in the Tield.

The yield of dry enrs per nlant showe = posi-
tive and esi~-nificant correlstion with height of _lant
at differeant st=gcs o2 its growth in the sreenhouse,
but the dezree of relationship is not zreat enouzh to
be considered s an index for selection.

A correlation of .5341.023 between the hei~ht
of plont at cemerzence of tassel and cdry vel tht of ears
suzrests that this heisht may be of some value for the
elimination of low-yicl.ling crocses hefore pollination,

The d=ntes of apperance of tassel and silx:
showw some relrtionzhip with weight of ears, but the
value of "r" is not 7reat sncu~h to he used for rredict-
able purposes,

The study of the Fl strezins of cora in the
~reenhouse could no% bhe used =2s 2 mecas of deterumining

the volue of such strains in the field.

The writer is of the opinion that a similar
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study, under field conditions,misht reveal the true

value of these characters,
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