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C H A M P  M . J O N E S A B S T R A C T

The inheritance of m aturity  and ear w eight w ere in v e s t i

gated with s ix  d ifferen t c r o s s e s  of ear ly  X late inbred lin es  of 

corn. Dom inance re la tion sh ip s, gene num bers, nature of gene 

action, and h eritab ility  w ere studied. Silking date, m o istu re  con

tent of ea rs  h arvested  at a uniform  period from  tim e of planting, 

and ear m oistu re  content fifty  days after silk ing, w ere used as  

m ea su res  of m aturity . Data on ear w eight w ere obtained at two 

h arvest periods.

In each c r o s s , e ither com plete phenotypic dom inance or 

s ligh t h e te r o s is  for e a r lin e ss  w as indicated  in a ll m aturity stu d ies. 

Some degree of h e te r o s is  for e a r lin e ss  w as probably involved in  

each c r o ss;  how ever, the m ajor portion of the observed  e a r lin e ss  

appeared to be due to dom inance of gen es for e a r lin e ss .

Com plete genic dom inance for early  silk ing , partial to com 

plete genic dom inance for low er ear m oistu re  at a uniform  h arvest 

period from  planting, and variations from  none to com plete genic  

dom inance for low er ear m oistu re  fifty  days after silk ing w ere in 

dicated for the c r o s s e s .  The data su ggest that the c la ss ifica tio n  

of inbred lin es  en tire ly  on the b a sis  of silk ing date m ay not furnish  

the d esired  inform ation on m aturation.
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E p ista s is  for e a r lin e ss  appeared to be exhibited by the 

dominant genes contributed by the ear ly  inbred R53 and p ossib ly  

by A 158. Inbreds containing dominant ep istatic  genes for e a r li

n e ss  should provide m ore uniform ity of m aturity in a double 

c r o ss  of the type (Ej X L^) (E^ X L>^) than early  inbreds with 

dominant but nonepistatic genes for e a r lin e ss . E p ista s is  of 

dominant genes m ay aid in explaining reports that c r o s s e s  of the 

type (E . X L. ) X (E X L ) w ere no m ore variable than that of
A to £  £

the type ^  X E 2) X (1^ X L 2 ).

In the m aturity stu d ies, it could not be concluded whether 

gene action w as follow ing either the arithm etic or the geom etric  

sch em es. In a ll c a se s  where calculated m eans d iffered from  the 

actual m eans, the geom etric  m eans w ere c lo se r  to agreem ent with  

the obtained.

M inimum gene num bers ranged f r o m  5 to 19 for silk ing  

data, 2 to 11 for m oistu re  content of ea rs  harvested  at a uniform  

period from  planting, and from  1 to 54 for m oistu re  content of 

ea rs  harvested  fifty  days after silk ing.

M aximum heritab ility  values ranged from  11 per cent to 48

per cent for silk ing date, 36 per cent to 58 per cent for m oisture
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content of ea rs  h arvested  at a uniform  period from  planting, and 

22 per cent to 83 per cent for m o istu re  content of ea rs  harvested  

fifty days a fter  silk ing . H er ita b ilitie s  of ear m oistu re  content 

averaged  higher than h eritab ility  of silk ing date.

C onsiderable h e te r o s is  w as exhibited for heavier ear w eight 

in  a ll c r o s s e s .  Of the early  in b red s, R53 was exceptional in  its  

contribution of favorable gen es for heav ier  ear weight. G enes a f

fecting ear w eight follow ed the arith m etic  schem e.

M axim um  h eritab ility  va lu es calcu lated  for ear w eight in 

dicated  that very  lit t le , if  any, p rog ress  could be expected from  

se le c tio n  for heavy e a rs  within the segregatin g  p rogen ies of any 

of the c r o s s e s  at the uniform  h arvest period. H ow ever, good 

p ro g r ess  could be expected  from  se lec tio n  within the gen era

tion of the c r o s s e s  (MS206 X Oh40B), (R53 X W23) and (A158 X 

W23) in  the ca se  of a h arvest fifty days after  silk ing.

It w as proposed that an F j com bination of early  lin es  con

taining dominant ep ista stic  gen es with late lin es p o sse ss in g  excep 

tional com bining ab ility  for y ie ld  m ay be made a s  follow s:

( ( E j  X L j )  E j )  X « E 2 X L 2 ) E 2 ).
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I N T R O D U C T I O N

Corn hybrids adapted to M ichigan and other northern a rea s  

mus be re la tiv e ly  ea r ly  in  m aturity  in addition to p o sse ss in g  high- 

y i t  ling ab ility  and other d esirab le  agronom ic ch a ra cters . Under 

fa >rable conditions there appears to be a general p ositive  cor* 

r> nation betw een the la ten ess  of corn v a r ie tie s  and yield ing ab ility  

(11, 27, 33). S tringfield  et a l. (33), from  a study of the relation  

between silk ing date and grain y ie ld s  in fourteen counties of north

ern Ohio, showed that a fu ll-se a so n  corn hybrid that s ilk s  three  

days la ter  than an e a r lie r  hybrid w ill y ie ld  on the average 6 bush- 

e ls  m ore per a cre . R esu lts  from  hybrid corn tr ia ls  in M ichigan  

show con clu sive ly  that som e early -m atu rin g  hybrids are  capable 

of yielding a s  m uch or m ore corn per a cre  than hybrids much  

la ter  in m aturity.

L ate-m aturing hybrids m ay not have su ffic ien t tim e to reach  

fu ll m aturity before killing fro st. Rather and M arston (27) r e 

ported the lo s s  in  y ield  that m ay take p lace due to the cessa tio n  

in developm ent before m aturity . A y ield  lo s s  of 12 bushels per  

acre occurred  when a late hybrid w as harvested  at 50 per cent 

ear m oistu re  com pared to h arvest at 40 per cent m o istu re . An



average lo s s  of 0.75 bushels per acre  resu lted  from  each day of 

prem ature h arvest. There are other im portant advantages in  favor  

of early-m aturing hybrids. Lower m oisture content of early  hy

brids at h arvest p erm its sa fer  storage and, in turn, provides bet

ter quality feed  and le s s  lo s s  from  spoilage. E arly hybrids m ay  

be harvested  ea r lie r  in the fa ll, when weather conditions are m ore  

favorable and the lo s s e s  due to stalk  breakage and dropped ears  

m ay be low er.

In determ ining the relative m aturity of corn hybrids, s e v 

era l different m ea su res have been em ployed. Some are based on 

external appearances, such a s date of silk ing, date of ta sse lin g , 

denting or glazing of k ern els, or browning of the plant. O thers 

are based on internal m easu rem en ts, such as. the m oisture con

tent of the ear or the translocation  of dry m atter to the grain.

The point at which the m axim um  amount of dry m atter i s  a c 

cum ulated in  the grain appears to be the best m easure of com 

plete m aturity; how ever, it  i s  m ore d ifficult to determ ine.

Studies on the inheritance of quantitative characters p re 

sent sev era l d ifficu lties as a resu lt of the many genes involved, 

the sm all effect of each gene, and the influence of environm ent 

on the d ifferent genotypes. There are problem s of c la ssifica tio n
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and m easu rem en t, and it  m ay be d ifficu lt to separate the v a r ia 

bility  due to environm ent from  that which is  due to genetic  d if

feren ces . Some quantitative ch aracters in  c o r n --su c h  as ear  

length, ear width, ear d iam eter, plant height, and y ie ld --h a v e  r e 

ceived  considerab ly  m ore study than o th ers. There i s  re la tiv e ly  

little  inform ation on inheritance of corn m aturity, and . th erefore , 

m ore inform ation would be helpful to the plant breeder who is  

responsib le for a ltering  it.

A knowledge of the nature of action  and the num ber of

genes controlling the ex p ressio n  of quantitative ch aracters i s  of 

value to the plant b reed er. They indicate to som e extent the 

p o ss ib ilit ie s  for im provem ent and aid in the planning of future 

breeding program s. In m aking d o u b le -cro ss  hybrid pred ictions  

of corn y ield , m ethod "B" of Jenkins (13) i s  based upon the a s 

sumption of arithm etic  gene action. As the number of genes d e

term ining a plant character becom es g rea ter , there is  le s s  chance 

of obtaining the d esired  gen es in  a sing le  plant, and se lec tio n  

m ust be practiced  from  larger  populations.

Inform ation on the h eritab ility  of a character i s  im portant 

to the plant breeder because it  in d icates the p o ss ib ility  and ex 

tent to which im provem ent i s  p ossib le  through se lec tio n . Wright
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(39) defined three types of h ered itary  or genetic  variance: (1)

additive genetic variance, (2) variance due to dom inance deviation  

from  the additive sch em e, and (3) variance due to deviations from  

the additive schem e resu lting from  the in teraction  of non a lle lic  

gen es. The additive portion of the genetic  variance re flec ts  the 

degree to which the progeny are  lik e ly  to resem b le  the parents. 

H eritab ility  denotes the additive genetic  variance in  per cent of 

the total variance.

The purposes of the p resen t study w ere to obtain in form a

tion on dom inance rela tion sh ip s, nature of gene action , gene num 

ber, and h eritab ility  from  s ix  d ifferent c r o s s e s  of ea r ly  X late  

inbred lin es  of corn by a study of silk ing date, m o istu re  content, 

and ear w eight. A study w as m ade of ear  m oistu re  content and 

w eight for two different sy stem s of harvesting .

t



REVIEW OF LITERATURE

The literatu re availab le on dom inance rela tion s for corn  

m aturity i s  not in c lo se  agreem en t. In a study of many quanti

tative ch aracters in corn, E m erson  and E ast (7) c r o sse d  two 

v a r ie ties  of corn d ifiering  in  m atury (Tom  Thumb pop X M issou ri 

Dent) and found that the plants w ere d istin ctly  in term ed iate  in

tim e of an th esis and in tim e of ripening of the e a r s . The hard

n ess  of the grain and browning of the husk w ere used as m e a s 

ures of ear m aturity . The F generation  m ore than filled  the 

in terval betw een the parents. Eckhart and Bryan (6) indicated  

that, in c r o s s e s  betw een early  and late inbred lin es  of corn, 

e a r lin e ss  w as usually  dom inant. In four c r o s s e s  of m aize  inbreds, 

Lindstrom  (16) found that the F m ean was sign ifican tly  la ter  than 

the F^ m ean and explained the re su lts  on the hypothesis of dom 

inance in genes for few er days to flow ering. F reem an  (8) used  

recip roca l tran slocation s linked with r e c e s s iv e  endosperm  genes  

in attem pting to locate genes affecting silk ing date and found no 

evidence that would indicate dom inance of e a r lin e ss  excep t in  one 

c r o ss . Yang (40) cro ssed  two inbred lin es  of corn that w ere ap

proxim ately equal in m aturity and obtained an F^ generation  that
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was m uch e a r lie r  in  silk ing date than the parents. It w as con

cluded that h e te r o s is  w as involved and that dom inance of a l le lo 

m orphs w as indicated .

In studying the t im e-re la tio n sh ip s  in ta s s e l  developm ent of 

inbred and hybrid corn, L>eng (15) divided the period from  plant

ing to an the s is  into two periods: (1) the period during which the

vegetative stru ctu res are being in itiated  up to the elongation of 

the growing point and (2) the period from  elongation of the ta s s e l  

to an th esis . By com paring the developm ental tim e patterns of 

three F j hybrids and their parental inbreds, a genera l a c c e le r a 

tion of developm ent a s a resu lt of h e te r o s is  w as noted. The m ean  

length of the period between planting and ta s s e l  in itiation  w as 4.0  

days le s s  in the hybrids than in their inbred parents, while the 

m ean num ber of days from  ta s se l in itiation  to an th esis  w as 3.1 

days le s s  in  the hybrids.

Dom inance rela tionsh ips on m&turity in other crops have

been reported by sev er a l w ork ers. In c r o s s e s  betw een ea r ly  and 

late v a r ie t ie s  of soybeans, W illiam s (38). working with an in te r 

sp e c ie s  c r o s s  of soybeans, reported that the F^ w as between the 

parents and that considerab le tra n sg ress iv e  segregation  for m a 

turity occurred  in the F^. W eiss et a l. (37) reported that



m aturity date in  the w as con sisten tly  in term ed iate  betw een that 

of the parents in seven teen  different soybean c r o s s e s .  A lso  w ork

ing with soybeans, W eber (35) reported that there w as a lack of 

dom inance of gen es determ ining m aturity  and that tr a n sg r e ss iv e  

segregation  occurred  in  the and F^ generations far beyond 

either parent.

R asm usson  (26) studied the inheritance of quantitative ch ar

a c ters  in  p ea s . He concluded that there w ere probably two m ain  

genetic fa ctors affecting m aturity  and that both showed partia l 

dom inance for la te n e ss . The two fa cto rs  appeared to be resp on 

sib le for about half of the genetic variation  within the F^ popula

tion; the other half w as due to m od ifiers and environm ent.

P ow ers (22) presented  data for tom atoes showing that the 

period for sm a ller  num ber of days from  seeding to f ir s t  com 

plete change in  co lor  of any fru it w as com pletely  dominant in  a

c r o ss  of Danmark X Johannisfeuer in  one year and that h e te r o s is
» » .

was exhibited in  the sam e c r o ss  the follow ing year . T his e v i

dence w as used in  support of the hypothesis that h e ter o s is  and 

dom inance are dependent upon the sam e physio log ica l genetic  

p r o c e sse s . P ow ers e_t a l. (24) studied three d ifferent stages b e 

tween the tim e of seed ing and f ir s t  ripe fru it in  a tom ato c r o s s .
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In every  period e a r lin e ss  exhibited com plete or a lm ost com plete  

phenotypic and genic dom inance. Burton (2) found that dom inance 

was indicated for e a r lin e ss  of heading in s ix  d ifferent c r o s s e s  of 

pearl m ille t .

There are two types of gene action  for quantitative char* 

a cters  that can be d istingu ished  by s ta tis t ic a l a n a ly sis  of the data 

in inheritance stud ies: F ir s t , there m ay be no in teraction s b e 

tween the genes affecting the quantitative character, in  which  

case  the e ffec ts  of the gen es are  ar ith m etica lly  cum ulative. T his  

i s  b est illu stra ted  by the work of M angelsdorf and F raps (19). who 

found that in  corn the Vitam in A u n its-p er-g ra m  in crea sed  ap

proxim ately  2.25 for each additional Y gene. Secondly, the nature 

of the in teraction  of the gen es affecting a quantitative character  

m ay be such that the e ffec ts  of the gen es are  g eo m etr ica lly  

cum ulative (m ultip licative). Each gene supposedly m u ltip lies  the 

phenotype by a fixed  amount. C harles and Smith (4) and P ow ers  

and Lyon (25)^^presented form ulas for the estim ation  of arithm etic  

and geom etric  m ean s.

The author i s  not aw are of any reports of stud ies of gene 

action for corn m aturity. In a soybean crosa , W eber (35) r e 

ported that the nature of the gene action  for m aturity  appeared
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to  b e  a d d i t i v e .  P o w e r s  a n d  L y o n  ( 2 5 )  i n  i n h e r i t a n c e  s t u d i e s  o n  t h e

duration of developm ental s ta g es  in  tom ato c r o s s e s , reported  about

the sam e va lu es for the arith m etic  and geom etric  m ean s. Burton

(2) reported that the ca lcu lated  arithm etic  m eans for m aturity  in

pearl m ille t  w ere c lo se r  to agreem en t to the obtained F m ean s
£

in s ix  c r o s s e s  than w ere the geom etric  m ean s.

F reem an  (8) m ade use of rec ip ro ca l tran slocation s, linked  

with r e c e s s iv e  endosperm  gen es wx, su, and pr, to fac ilita te  the 

identification  of plants carrying the translocated  ch rom osom es and 

to locate genes affecting silk ing date in inbred lin es  of corn. It 

was found that gen es for late silk ing in inbred F lorida  No. 1 ap

peared to be located  in chrom osom e 3, in chrom osom e 5, and in 

chrom osom e 8. In inbred F lorida  No. 2, genes w ere located  the 

sam e a s  in F lorid a  No. 1 and, in addition, w ere probably located  

in chrom osom e 1 and 2. It w as concluded that inbred F lorida  No.

2 had five gen es for la ten e ss , and F lorida  No. 1, only three genes  

in  those portions of the ch rom osom es exam ined.

Yang (40), in  a study on the nature of genes controlling  

hybrid v igor a s  it  a ffects  silk ing tim e in  corn, concluded that the 

gen es involved for hybrid v igor in resp ect to silk ing tim e ap

peared to be sm a ll in number with e ffec ts  of com parable m agnitude
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and independently in h erited . H is conclusion  w as based on o b se r 

vation of the frequency d istribution  of the F and rec ip roca l back- 

c r o ss  generations follow ing a c r o s s  of two inbred lin es  of corn  

that w ere s im ila r  in  m aturity .

In an in te r sp e c ific  soybean c r o s s , W eber (35) calcu lated  

that only one m ajor gene w as d ifferentiating m aturity . Goodwin 

(10) reported  that the m inim um  num ber of gene substitu tions which  

determ ine s ta g es  of m aturity  in golden rod w as nine. Burton (2) 

reported that date of heading for s ix  c r o s s e s  of p earl m ille t  was 

controlled  by a m inim um  of two to seven  gen es.

P ow ers et a l. (24) in  analyzing data on quantitative ch ar

a c ters  to a scer ta in  the num ber of gene p a irs d ifferentiating the 

parents in  tom ato c r o s s e s ,  used what he term ed the partitioning  

method of a n a ly s is . Three gen es w ere found to be differentiating  

the period  from  tim e of seeding to f ir s t  bloom; three, from  f ir s t  

bloom  to f ir s t  fru it set; and two gen es, from  f ir s t  fru it se t  to 

f ir s t  fru it ripe.

Inform ation a s  to the p ro g ress  to be expected  from  apply

ing se lec tio n  p ressu re  to a segregatin g  population i s  e ssen tia l  

in  designing a breeding program . In the study of quantitative  

ch aracters, total variab ility  m u st be separated  into genetic  and
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environm ental var iab ility  in  order to obtain an estim ate  of the 

heritab ility  of a ch aracter . W right (39) outlined p rocedures for  

estim ating genetic  v a r ian ces and d isc u ssed  their applications.

Lush (17) d escr ib ed  the estim ation  of h eritab ility  from  the r e g r e s 

sion of offspring on the fem ale parent in the ca se  of an im als.

Robinson et a l. (29). by using data from  F parental parent 

plants and progeny p lots of "biparental"  c r o s s e s  in  F^ popu

lations, obtained three d ifferent e stim a tes  of h eritab ility  for eight 

different ch a racters in corn. Two of the e stim a tes  resu lted  from  

parent-offspring r e g re ss io n s , and the third was derived from  the 

com ponents of variance from  the a n a ly sis  of the F^ progeny data. 

H eritab ilities  for plant height, ear height, husk extension , and 

husk sco re  w ere re la tiv e ly  high. Those for num ber of ea rs  per  

plant, ear length, ear d iam eter, and y ie ld  w ere considerably  low er.

Working with soybeans, W eiss et a l. (37) found that single  

plant m aturity determ inations w ere highly indicative o f.th e  m a 

turity date of subsequent p rogen ies. This suggested  a high d e

gree of h eritab ility . A very  high h eritab ility  value for m aturity  

in  soybeans (86 per cent) w as reported by Weber (35).

Mahmud and K ram er (18), in  studying segregation  fo llow 

ing a soybean c r o ss , calcu lated  h eritab ility  e stim a tes  in three
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different w ays. V alues ranged from  69 to 77  for y ie ld , 74 to 91 

for height, and 92 to 100 for m aturity when the e stim a tes  w ere  

based on generations " grown in the sam e season . When different 

spacings and sea so n s w ere involved, h eritab ility  e stim a tes  w ere  

neglig ib le for y ield  and ranged from  35 to 50 for height and m a

turity. Burton (2), in stud ies of pearl m ille t c r o s s e s ,  obtained  

re la tiv e ly  high h eritab ility  values for m aturity.

In exam ining the litera tu re  fo r  dom inance relationsh ips in 

connection with ear dry weight or y ie ld  of corn, the problem  of 

h etero sis  w as im m ed iately  encountered. In c r o s s e s  among inbred  

lin es of corn, h e te r o s is  of varying d egrees for grain yield  usually  

occu rs (36, 32, 28).

The nature of the gene action for  y ie ld  of c o m  has r e 

ceived  con sid erab le  study. N eal (20) reported  y ie ld s for the p a r 

ents and F . and F generation  of ten sin g le , four th ree-w ay, and 

ten double c r o s s e s .  V ery c lo se  agreem ent was found between  

actual and pred icted  y ie ld s . The pred icted  F^ y ie ld s w ere  

calcu lated  using the form ula by C astle and Wright (3), which is  

based on arithm etic  gene action. Kinman and Sprague (14) have 

p resen ted  additional data on the observed  and pred icted  y ields  

of fo r ty -fiv e  sin g le  c r o s s e s  and the F^ generations of these
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com binations in which gene action appeared to be predom inantly  

arithm etic. P ow ers (22) recalcu lated N ea l's  data in order to de

term ine whether or not it could a lso  be explained on a geom etric  

hypothesis. However, it  was found to agree only with the arith 

m etic  schem e.

Jenkins (13) presented data on the relative efficiency of

four m ethods of predicting the perform ance of d ou b le-cross com 

binations. The m ean value of the four nonparental s in g le -c r o ss  

com binations gave the best agreem ent with the actual d ou b le-cross  

perform ance. This method assu m es arithm etic gene action. Other 

w orkers found that predicted d ou b le-cross perform ance agreed  

c lo se ly  with actual perform ance (5. 1, 12).

The author did not find any literature reporting the proba

ble number of genes involved in  determ ining ear weight or y ie ld 

ing ability of corn. It i s  generally  believed that num erous genes 

are involved. H eritability estimates^ for yield  of corn have been 

reported by Robinson et a l. (29). Rather low percentage values 

(20.1, 9.5, 15.5) w ere obtained for the three different methods used  

for estim ation.



MATERIALS AND METHODS

Three early  and three late inbred lin es of corn w ere used  

in the six  different c r o sse s  reported herein . MS206, R53, and 

A158 w ere c la ssified  as early  lin es, and W10, Oh40B, and W23 

were c la ssified  as late. A ll s ix  lin es had been inbred for a long 

period of tim e and w ere of d iverse  origin . The six  different 

c r o sse s  w ere (MS206 X W10), (MS206 X Oh40B), (R53 X Oh40B), 

(R53 X W23), (A158 X Oh40B), and (A158 X W23). The data re 

ported were obtained in a field  experim ent conducted during the 

sum m er of 1951 at the M ichigan State C ollege Farm  Crops farm . 

A ll seed s of the different populations w ere produced in the sum 

m er of 1950.

H ereafter, the sym bol B^ i s  used to signify that the prog

eny indicated resu lted  from  backcrossing the F j generation to the 

designated parent. P j  and are em ployed to indicate an early  

or late inbred parent, resp ective ly . For each cr o ss , the experi

ment included a ll of the different populations that could be ob

tained from  the two parents and the F j generatton -b y -cr o ss in g ____

and self-pollination: P^, B^ to P^, F^, F^» to P^, and P^.

A sp lit plot design was used "in which the c r o sse s  w ere the main
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plots and the generations within each c r o ss  w ere subplots. E ight 

rep lications w ere used. Com plete random ization of the m ain  

plots and subplots w as practiced , except that the two parental 

inbreds of each c r o ss  w ere grown in adjacent p lots. One row  

each of the P^, P^, and and two rows each of the to P^, 

B . to P  , and F generations constituted a plot. Each row con- 

s isted  of tw enty-five h ills  spaced 1 foot apart. Two seed s per 

h ill w ere planted on May 19. When the average height of the 

seed lin gs was approxim ately 1 foot, the plants w ere thinned to 

one stalk  per h ill in  such a m anner a s not to b ias the re su lts  of 

the experim ent. A good stand w as obtained for a ll of the popu

lations.

W eather conditions w ere generally  unfavorable during the 

la tter part of the growing season  for norm al m aturity of corn. 

The latter part of August and the m ajor part of Septem ber w ere  

cloudy, cool, and wet. Killing fro st occurred  on Septem ber 29, 

133 days after planting.

Each plant was tagged for silking date wh-en the silk  of 

the m ain ear w as approxim ately one-half inch in  length. Gom- 

plete cbverage >̂f the experim ent w as made each day during the 

period of m ost rapid silking and on alternate days during periods
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of infrequent silk in g . D ates of silk ing w ere transform ed  to va lu es  

for the number of days from  planting to silk ing .

B efore h arvest, plants which w ere noticeably dam aged by 

in se c ts  or d is e a se s  w ere excluded. Two d ifferent harvesting  s y s -  

terns w ere used. Six rep lica tion s of the experim ent w ere harvested  

at a uniform  tim e from  planting (Septem ber 18 to 2 1)--w hen  the 

m ore advanced ea rs  appeared to have m atured sa tis fa c to r ily  so  

that a rather wide m oistu re  content betw een populations of the 

c r o s s e s  would be obtained. The tim e of h arvest w as before fr o s t  

and approxim ately fifty  days after 50 per cent of the plants in  the 

entire experim ent had silked . A second sy stem  of harvesting w as 

follow ed with two adjacent rep lica tion s w here each ear w as har

vested  exactly  fifty  days after  silk ing . In both sy stem s, h arvest  

was accom plished  by husking the ear of each plant and placing the 

ear and silk ing date tag in  a paper bag m arked with row and 

plant num ber. The paper bag had sm a ll h o les  to fa c ilita te  a ir  

m ovem ent in  drying. G reen weight in gram s for each ear w as 

recorded  soon after h arvest.

A fter drying to constant w eight in  a s te e l oven se t  at ap

proxim ately  155* F ., the dry w eight of each ear w as determ ined. 

The ovens reduced the m oistu re  content of &e e a r F t ir  ^  per cent;
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proper adjustm ents w ere made for  the m oisture data reported. 

Data on ear weight are reported as oven-dry weight, containing 

approxim ately 2 per cent m oisture. In d iscu ssin g  the data on ear  

weight, the term  ’’dry w eight” is  used in this study, even though 

the weights are actually  oven-dry w eights.

Means and variances w ere calculated  from  individual plant 

data in a ll c a se s . In the calculation of the total population v a r 

ian ces, the effect of replication was rem oved. The sign ificance  

of m eans was tested  by the standard '' t * ’ te st  (31).

B ecause of the large environm ental variab ility  among the 

parent lin es  for silking date and m oisture content, the variance  

of the F j w as used as an estim ate of environm ental variance for  

the segregating generations of each c r o ss . The within generation  

variance of the F j population was subtracted from  that of the F^, 

B . to P . ,  and B to P generations in estim ating the genetic var-
X X  1 to

iance of the resp ective  populations.

Form ulas reported by P ow ers and Lyon (25) w ere used to 

calculate the theoretical m eans to determ ine whether the nature 

of gene action was m ore nearly arithm etic or geom etric . These  

form ulas are shown in Table 1.
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TABLE 1

FORMULAS FOR ESTIMATING ARITHMETIC AND GEOMETRIC
MEANS

Population
A rithm etic

Mean G eom etric Mean

F ,
P 1 + 2 F 1 + P 2*

Antilog of
000

p i +
2Log F j  + Log P 2

2
4 4

B j  to P j
F + P 

1 1
Antilog of

Log p i +
Log P j

2 • 2

B 1 *° P 2

F + P  1 2
Anti log of

Log F i +
Log P 2

2 2

* P j ,  F^, and P^ rep resen t the m ean of the ear ly  parent, 

F j , and late parent, resp ectiv e ly .
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To test the agreem ent between observed and calculated

arithm etic or geom etric m eans of the F and backcross popula-£

tions, the analysis of variance was used. D egrees of freedom  

for the analysis of variance for each com parison between the six  

obtained and calculated m eans for the F^, B^ to P^, or to 

populations w ere as follows:

Source of Variation D egrees of Freedom

total 11

between m eans 1

between c r o sse s 5

error (c r o sse s  x m eans) 5

The form ula supplied to Burton (2) by Sewall Wright was 

used to estim ate the m inim um  number of genes controlling the ex 

p ression  of a single character. An error was made in the printing 

of the form ula in that the variance of the mean of the F^ end F^ 

in the denominator of the form ula should have been the variance  

of the F^ and F^ populations. The form ula as used was as follow s



= the mean of the sm aller  parent

p z = the mean of the larger parent

P 1 = the mean of the population

p 2
= the mean of the population

According to Burton (2), this form ula w ill furnish an unbiased e s 

tim ate of the gene number if  the following assum ptions apply:

1. no linkage ex ists  between pertinent genes,

2. one parent supplies only plus factors and the other only 

m inus factors among those in which they differ,

3. a ll genes are equally important,

4. the degree of dominance of a ll plus factors is  the sam e

for a ll,

5. no interaction ex ists  between pertinent nonallelic genes. 

When these assum ptions do not apply, the form ula g ives a value 

that m ay be much sm aller  than the true gene number.
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E stim a tes  of heritab ility  for each c r o s s  w ere m ade by the 

form ula, Variance F - Variance F /  Variance F , where the
C* X £0

variance in each c a se  represented  the total population variance  

with the effect of replication rem oved.

As pointed out by Wright (39), the use of the d ifference  

between the variance of the F^ and F^ as  an estim ate of genetic  

variance i s  actually  an estim ate  of the sum  of the following v a r i

ances:

1. Total genetic variance including:

a. additive genetic variance,

b. variance due to dominance deviations from  the ad

ditive schem e,

c. variance due to the interaction  of nonallelic genes.

2. Variance due to interaction  of the genotypes and the 

environment.

Thus, the e s t im a tes  obtained m ust be considered  as  m axim um  h er i-  

tab ilit ies  because the additive part of the total genetic variance i s  

the only portion considered  heritable.



EXPERIMENTAL RESULTS ON CORN MATURITY

Days From  Planting to Silking

M eans, standard deviations, and total and genetic  variances  

for the number of days from  planting to silk ing for populations of 

the s ix  different c r o s s e s  are shown in  Table 2. Frequency d is 

tributions and the total number of plants in each population are  

presented in Table 3. In Table 2 it  can be observed that the total 

variances of the inbred parents in m o st  c a s e s  w ere large . The 

inbreds w ere affected m ore by environm ent than the F^. Thus, 

the variance of the F^ population was used a s  an estim ate  of en 

vironm ental variance in  the calculation of genetic variances.

Dominance re la tion sh ip s . In the study of dominance r e la 

tionships, both genic and phenotypic dominance (9, 23) are con

sidered . Genic dominance denotes the degree of ex p ress io n  of 

one or the other of the two contrasted a l le le s  of the heterozygous  

gene pair (Aa) plus the action of the environment, in which A rep 

resen ts  any gene and a i t s  a l le l .  Thus, an in tra -a lle l ic  in tera c 

tion of A and a m ay be involved a s  w ell a s  an interaction with 

the environment. Phenotypic dominance denotes the degree of
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T A B L E  2

MEANS AND THEIR STANDARD DEVIATIONS. TOTAL AND 
GENETIC VARIANCES FOR NUMBER OF DAYS 

FROM PLANTING TO SILKING

Population Mean
Days

S .D. of 
Mean

Total
Variance

Genetic
Variance

MS206 72.8

MS206 x W10 

0.35 16.90

B x to MS206 71.4 0.17 10.77 - 0.64

F i 73.3 0.25 11.41

F 2 76.2 0.21 16.81 5.40

B j to W10 80.3 0.25 20.91 9.50

W10 92.2 0.33 15.00

MS206 72.1

MS206 x Oh40B 

0.32 15.41

Bj to MS206 68.9 0.16 8.13 0.92

F 1 ' 71.0 0.20 7.21

F Z 72.6 0.20 13.98 6.77

B j to Oh40B 77.0 0.22 17.49 10.28

OH40B 85.0 0.32 13.75

R53 73.9

R53 x OH40B 

0.24 10.29

B j to R53 70.7 0.14 7.34 - 2.22

F 1 72.4 0.23 9.56

F 2
73.6 0.18 11.25 1.69

B j to Oh40B 75.6 0.17 11.34 1.78

OH40B 85.4 0.35 17.57
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T A B L E  2 ( C o n t i n u e d )

Population
Mean
Days

S.D. of 
Mean

Total
Variance

Genetic
Variance

R53 x W23

R53 73.4 0.22 7.95

to R53 70.4 0.15 7.53 - 3.32

F 1 73.5 0.25 10.85

F Z
74.7 0.20 15.28 4.43

B j to W23 76.2 0.19 13.37 2.52

W23 86.8 0.31 16.46

A l 58 x Oh40B

A l 58 76.3 0.28 12.73

Bj to A l 58 73.9 0.17 10.16 1.24

F 1 74.2 0.23 8.92

F 2
75.1 0.21 14.63 5.71

B j to OH40B 78.4 0.21 15.95 7.03

Oh40B 86.6 0.33 15.51

A l 58 x W23

A l 58 75.3 0.28 12.48

B x to A l 58 72.3 0.14 7.17 - 3.24

F 1 73.3 0.26 10.41

F 2
73.3 0.19 11.75 1.34

B j to W23 77.5 0.20 14.24 3.83

W23 85.6 0.28 11.89
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T A B L E  3

FREQUENCY DISTRIBUTION FOR NUMBERS OF DAYS FROM 
PLANTING TO SILKING FOR POPULATIONS OF CORN CROSSES

_  Number of Days from  Planting to Silking
Popu- ______________________________ ____________________ ______________
lation 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83

MS206 x W10

MS206 1 5 5 8 15 9 4 18 18 17 6 8 4 6 4 1 1 2 3
B to 
M5206

1 2 10 18 32 56 36 27 72 42 23 10 13 2 4 6 1 2 5

F i 1 2 18 16 16 31 25 19 7 16 1 1 3 3 2 3 3 1

F 2
B to 
W10

2 1 2 7 16

1

9 33 37 39 28 57 

2 5 13 17 16 21

31

29

25

24

14

21

13

23

19

38

11 

35

12

31

W10 1

MS206 x Oh40B

MS206 1 3 8 8 5 20 1 1 5 26 18 13 6 5 3 7 5 3 1 2
B to 
M5206 3 8 22 43 31 45 47 46 7 21 19 15 3 6 1 1

F i 2 5 8 16 29 32 11 29 17 14 5 7 4 1 1

F 2
B to 
OH40B

1 1 10 10 12 26

1

44

3

5 60 53 42 19 21 

5 25 37 38 48 45

4

23

5

42

7

25

7

22 15

1 2

18

Oh40B 1 3 5 4 18 2 19

R53 x OH40B

R53 4 3 10 27 28 22 22 1 1 13 13 6 6 3 1 3 1
B to 
R53 3 8 27 38 54 52 49 70 18 17 9 10 3 3 1 1

f i
1 5 20 34 9 40 22 13 11 7 4 3 3 2 3 1

to
On40B

3 12 13

3

37 

11

16 59 64 51 24 31 

3 31 56 44 48 77

13

21

14

31

6

24

7

6

3

5

2

7

2

5

Oh40B 3 7 10 8 5 24
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T A B L E  3 ( C o n t i n u e d )

Number of Days from  Planting to Silking

84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Total

MS206 x W10

1 136

1 363

1 1 179

8 4 6 3 1 1 379

11 9 13 12 12 2 2 2 1 1 1 1 343

1 2 3 10 10 14 9 10 13 6 21 15 5 7 6 1 2 2 1 139

MS206 x Oh40B

150

318

* 181

1 3 1 1 336

2 6 1 4 1 3 1 1 1  1 1 369

7 21 5 21 2 19 1 4 3 1 1 137

R53 x  Oh40B

1 1

1

175

364

1 179

2 1 1 1 362

2 1 1 1 2 1 380

2 24 3 25 3 15 1 4 1 2 3 2 1 1 1 145



T A B L E  3 ( C o n t i n u e d )

Number of Days from  Planting to Silking

lation 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83

R53 X W23

R53 1 1 5 11 7 19 28 23 26 12 12 13 2 3 2 2
B to 
R53

5 11 23 36 63 60 36 35 17 20 7 3 1 2 1 1 4 1

F 1 4 5 10 15 21 30 23 16 17 7 10 8 4 1 4 1 2

* V 2 2 5 27 17 20 61 38 38 34 33 23 17 13 13 8 6 4
B to 
W23

1 2 4 18 32 31 52 41 47 28 23 18 10 16 8 17

W23 1 6 2 6 6 23

A l 58 x Oh40B

A l 58 7 15 14 21 20 15 16 9 13 6 7 4 3
B . to 
A l 58

1 3 15 21 35 61 53 48 34 29 17 10 5 4 2 6 2

F 1 4 6 18 24 28 22 16 12 12 9 2 4 1 4

1 1 1 4 9 13 12 49 31 42 39 44 14 21 15 9 5 6 10
B to 
Oh40B 1 3 9 17 19 29 56 43 49 48 19 17 10 19

Oh40B 2 4 4 7 2 19

A15S X W23

A l 58 3 2 12 18 18 27 16 12 19 6 4 5 7 2 3
B . to 
A l 58 1 5 10 29 39 60 72 39 38 17 17 15 4 3 2 1 2

F 1 2 8 16 20 39 14 14 10 8 9 5 2 3 2 2 1

f 2 3 5 7 23 28 31 60 44 38 23 22 20 13 6 8 2 4 1
B^ to 
W23 1 8 12 20 31 42 55 42 28 27 10 22 12 14

W23 3 3 1 10 10 13



T A B L E  3 ( C o n t in u e d )

2 8

Number of Days from Planting to Silking
----------------------------------------------------------------------------------------------------------------------------------------------------T o t a i

(4 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

R53 x W23

3 170

1 327

2 180

5 4 1 3 1 1 2 1 379

1 2 2 2 2 1 1 1 1 361

7 26 16 17 9 8 5 10 8 2 8 3 1 1 2 1 1 169

A l 58 x OH40B

2 3 1 1  157

4 3 1 1  355

1 1 164

2 6 1 2  337

5 1 1 2 9 2  3 2 2  1 1 1 378

2 21 4 25 3 22 5 3 8 1 4 1 2 139

A158 x W23

2 2 1 159

354 '

1 1 157

2 1 1  342

7 4 5 5 1 4 1 351

4 13 20 17 11 10 4 7 3 4 1 154
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expression of one or the other of two contrasted characters in 

the generation as compared to the expression  in the two par

ents; therefore, both in tra -a lie iic  and in tera lle iic  in teractions m ay  

be involved, as w ell as  interactions between the genes and en

vironment.

The following theoretical situations w ere used a s  guides in  

the interpretation of dominance relations. No (interm ediate) 

phenotypic dominance i s  indicated when the m ean for a char

acter equals the average of the m eans of the two parents. If genic  

dominance i s  a lso  interm ediate and there i s  no in tera lle iic  in ter 

action of genes, the F^ m ean would not be expected to deviate  

significantly from the mean, and the m ean of each backcross  

would be expected to fall half-way between the F j  m ean and the 

mean of the parent to which the backcross was made.

Complete phenotypic dominance i s  indicated when the 

mean does not differ significantly from the mean of one of the 

parents in the cr o ss .  The m ean would be expected to fa ll  

between the two backcross m eans and should differ significantly  

from the F^ mean. The m ean of the backcross to the dominant 

parent should not differ significantly from the m ean of the F j  

or dominant parent. The mean of the backcross to the r e c e ss iv e
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parent should fa ll  betw een the m ea n  of the and the r e c e s s iv e

parent but c lo s e r  to the m ea n  of the F^.

P a r tia l  phenotypic dom inance i s  indicated  when the F^ m ea n  

fa lls  between the m ea n  of one of the p arents  and the a v era ge  of the 

two parental m ea n s . The F^ m ean should fa ll  betw een the two back

c r o ss  m ean s and should m o r e  n ear ly  approach the m ean  of the F^

as the d egree  of dom inance b eco m e s  l e s s .

In determ in ing gen ic  dom inance, the calcu lated  genetic  v a r i

ances of the segregatin g  populations w ere  used . Com plete genic  

dominance i s  indicated  when the genetic  variance  of the b a ck cro ss  

to one parent i s  n eg lig ib le  and that of the F^ and b a ck cro ss  to the 

other parent i s  la r g e .  In term ediate  (no) genic  dom inance i s  in d i

cated i f  the genetic  v a r ia n ces  of the two b a ck cro ss  populations a re  

approxim ately equal. Any situation not fa lling  into the ca tegory  of 

com plete or in term ed ia te  genic dom inance would be partia l genic  

dominance.

H e te r o s is  i s  exhibited when the F^ m ean  for  a character  

fa lls  s ign ifican tly  beyond the m ean  of e ith er  parent of a c r o s s .

If the F j  generation  show s h e te r o s is ,  the b a ck cro ss  to the parent 

m ore c lo s e ly  approaching the F^ should a ls o  exhibit h e te r o s is .
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The m ean  should fa ll  h a lf-w ay  betw een the m ean  of the and 

the average of the two parents.

As used in the p resen t stu d ies , the term  " e p is ta s is "  r e 

fer s  to the in te r a lle i ic  in teraction  of g en es  in which a dominant 

gene of one a l le l ic  pair tends to m a sk  the e ffec ts  of double r e 

c e s s iv e  gen es  of other a l le l ic  p a irs  affecting the sam e ch aracter .  

If com plete e p is ta s is  i s  involved , one dominant gene produces a s  

great an affect  a s  a ll  other dominant gen es  affecting the character  

in a genotype. When e p is ta s is ,  phenotypic dom inance, and genic  

dominance are  com plete , v ery  sm a ll  d ifferen ces  should be ob

served  between the m ea n s of the dominant parent, b ack cross  to 

the dominant parent, F^, F^, and b a ck cro ss  to the r e c e s s iv e  p a r

ent. With com plete  phenotypic and genic dom inance and no e p is 

ta s is ,  the m ean s of the F and b a ck cro ss  to the r e c e a s iv e  parent
£

should deviate s ign ificantly  from  the F^ m ea n -- th e  degree  of d e

viation depending considerab ly  upon the num ber of genes affecting  

the ch aracter . D ifferent d e g r e es  of e p is ta s is  m ay be indicated  

when the situation su g g es ts  neither com plete , nor the absence  of, 

e p is ta s is .

A sum m ary of the dom inance re la tionsh ips for the number  

of days from  planting to silk ing i s  p resen ted  in  Table 4. The
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T A B L E  4

SUMMARY OF DOMINANCE RELATIONSHIPS FOR NUMBER OF  
DAYS FROM PLANTING TO SILKING FOR CORN CROSSES

MS206 x W10

Complete phenotypic  
dominance  

Complete genic dom inance  
No e p is ta s is

MS206 x Qh40B

Slight h e te r o s is  
Complete genic dom inance  
No e p is ta s is

R53 x W23

Com plete phenotypic  
dom inance  

Com plete gen ic  dominance  
P a r t ia l  e p is ta s is

A 158 x Qh40B

Slight h e te r o s is  
Com plete gen ic  dominance  
P o s s ib le  e p is ta s is

R53 x Qh40B

Slight h e te r o s is  
Complete gen ic  dom inance  
Strong e p is ta s is

A l 58 x W23

Slight h e te r o s is  
C om plete genic  dominance  
P o s s ib le  e p is ta s is
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lominance re la tion sh ip s  of the c r o s s e s  w ere  g en era lly  s im ila r ,  

n the c r o s s  (MS206 X W10). the F^ m ean did not differ s ig n if i 

cantly from  that of MS 206 (Table 2), so  that com plete  phenotypic  

dominance w as indicated  for e a r l in e s s  of s ilk ing . C om plete gen ic  

dominance w as ind icated  by the negative  e stim ated  genetic  v a r i

ance of the b a c k c r o ss  to MS206 and by the r e la t iv e ly  large  

genetic variance  of the and the b a ck cro ss  to W10. The m ean

of the b a ck cro ss  to MS206 w as s ign ifican tly  l e s s  than that of the 

F j and M S206--ind icating  that in tr a -a l le l ic  and in te r a l le i ic  gene  

in teractions m u st have o ccu rred . E p is ta s is  of the ear ly  silk ing  

dominant gen es did not appear to be involved , a s  evidenced  by 

the fact that the m ea n s  of tlie F^ and b a ck cro ss  to W10 w ere  

considerab ly  g rea ter  than that of the F^.

Slight h e te r o s is  w as exhibited in  the c r o s s  (MS206 X Oh40B) 

s in ce  the m ean  of the F^ w as s ign ificantly  l e s s  than that of 

MS206. A lm o st com plete  genic  dom inance for e a r l in e s s  of s i lk 

ing w as indicated in  that the est im ated  genetic  variance of the 

b a ck cro ss  to MS206 approached zero  and w as sm a ll  in  com parison  

to that of the F and the b a ck cro ss  to Oh40B. Probably no e p is -  

ta s is  of dominant gen es  occu rred , s in ce  the m ean  of the b ack cross  

to Oh40B w as considerab ly  la rg er  than that of the F j  or the F^.
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In the c r o s s  (R53 X Oh40B) the m ea n s  of the and the 

backcross to R53 w ere  both s ign ifican tly  l e s s  than the m ean  of 

R53. D efinite h e te r o s is  w as exhibited. The negative gen etic  v a r i 

ance calcu lated  for the b a ck cro ss  to R53 suggested  that com plete  

genic dom inance w as involved  for e a r l in e s s  of s ilk ing . In th is  

c r o ss  i t  appeared that dominant gen es  for ea r ly  silk ing w ere  e p is -  

tatic to double r e c e s s iv e  g en es , s in ce  th ere  w ere  sm a ll  d if fer 

ences between the m ea n s  of the F^, F^» and b a ck cro ss  to Oh40B. 

The low genetic  v a r ia n c e s  e st im a ted  for the F^ and b a ck cro ss  to 

Oh40B further support the hypothesis  of e p is ta s is .  Segregation  

for ear ly  s ilk ing beyond that of R53 or the F^ occu rred  in  the 

backcross  to R53 (Table 3), indicating in tr a -a l le l ic  and in te r a lle i ic  

gene in tera c tio n s .

C om plete phenotypic dom inance w as indicated for the c r o s s  

(R53 X W23), b ecau se  the m ean  of the F^ did not d iffer  s ig n if i 

cantly from  the m ean  of R53. The negative genetic  variance  of 

the b a ck cro ss  to R53 indicated com plete  gen ic  dom inance for  

e a r l in e ss  of silk ing . The genetic  v a r ia n ces  calcu lated  for  the

F and b a ck cro ss  to W23 populations w ere  rather low but w ere  
£

larger  than that ca lcu lated  for the b a ck cro ss  to R53. Som e degree  

of e p is ta s is  of dominant gen es  for  ea r ly  silk ing  seem ed  probable
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iv  this c r o s s ,  b ecau se  there w ere  sm a ll  d if fe r en ce s  betw een the

m eans of the f ir s t  five populations. The frequency d istribution

(Table 3) supports the hypothesis  of p o ss ib le  e p is ta s is ,  s in ce

there was v ery  l it t le  seg reg a tio n  for late silk ing in the F and B
£» J.

to W23, beyond that of the F^.

Slight h e te r o s is  for e a r l in e s s  of silk ing  w as indicated in the

c r o ss  (A158 X Oh40B) in  that the m ean  of the F^ w as s ign ifican tly

le s s  than that of A158. A high degree  of h e te r o s is  did not occu r ,

since the F^ m ean  fe ll  c lo s e r  to that of the F j  than would have

been expected . T here w as a lm o st  com plete  genic dominance for

e a r lin e ss  of s ilk ing as  shown by the sm a ll  genetic  variance  of the

b ack cross  to A 158, when com pared with that of the F or the back-c*

c r o s s  to Oh40B. The m ean  of the b a ck cro ss  to Oh40B fe l l  s o m e 

what c lo s e r  to the m ean  of the F^ than to that of Oh40B, support

ing the hypothesis  of dom inance of g en es  for ea r ly  silk ing . Some  

degree of e p is ta s is  w as indicated  by the c lo s e n e s s  of the F^ and

F m ean s. H ow ever, the re la t iv e ly  large  d ifference between the
£

m ean of the F^ and B^ to Oh40B s u g g e s te d . that e p is ta s is  m ay not 

have been involved.

H e te r o s is  for ea r ly  silk ing w as exhibited by the c r o s s  

(A 158 X W23) s in ce  the F j  w as e a r l ie r  than the inbred A158. The
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f a c t  t h a t  t h e r e  w a s  n o  d i f f e r e n c e  b e t w e e n  t h e  F  a n d  F .  m e a n s
M L

s u g g e s t s  t h a t  a  h i g h  d e g r e e  of  h e t e r o s i s  w a s  n o t  i n v o k e d  C o m 

p l e t e  g e n i c  d o m i n a n c e  w a s  i n d i c a t e d  b y  t h e  h i g h l y  n e g a t i v e  g e n e t i c  

v a r i a n c e  c a l c u l a t e d  f o r  t h e  b a c k c r o s s  t o  A 1 5 8 .  T h e  g e n e t i c  v a r i 

a n c e s  e s t i m a t e d  f o r  t h e  F  a n d  B  t o  W Z 3  p o p u l a t i o n s  w e r e  r a t h e rw 1

s m a l l ,  b u t  l a r g e r  t h a n  t h a t  o f  t h e  b a c k c r o s s  t o  A 1 5 8  S i n c e  t h e  

m e a n  o f  t h e  b a c k c r o s s  t o  WZ3  w a s  s i g n i f i c a n t l y  l a r g e r  t h a n  t h e  

m e a n  o f  t h e  F   ̂ , e p i s t a s i s  w a s  n o t  a p p a r e n t  H o w e v e r ,  t h e  e q u a l  

F  a n d  F  m e a n s  i n d i c a t e d  e p i s t a s i s
M I

In  a l l  o f  t h e  c r o s s e s ,  e i t h e r  c o m p l e t e  p h e n o t y p i c  d o m i n a n c e  

o r  s l i g h t  h e t e r o s i s  w a s  n o t e d  f o r  e a r l i n e s s  o f  s i l k i n g  C o m p l e t e ,  

o r  a l m o s t  c o m p l e t e ,  g e n i c  d o m i n a n c e  w a s  a l s o  i n d i c a t e d  i n  e v e r y  

c r o s s .  T h e  b a c k c r o s s  t o  t h e  e a r l y  p a r e n t  w a s  s i g n i f i c a n t l y  e a r l i e r  

in s i l k i n g  t h a n  t h e  F  j o r  t h e  e a r l y  p a r e n t  i n  a l l  c r o s s e s  exc  e p t  

( A 1 5 8  X O h 4 0 B )  . In ba c  kc r o s s  p o p u l a t i o n s  t o  t h e  e a r l y  p a r e n t ,  

s l i g h t  s e g r e g a t i o n  f o r  e a r l y  s i l k i n g  b e y o n d  t h a t  o f  t h e  F  j o r  e a r l y  

p a r e n t  w a s  o b t a i n e d  in e v e r y  c r o s s - - m o  r e  n o t i c e a b l y  i n  t h e  c r o s s e s  

( R 5 3  X O h 4 0 B ) . ( A 1 5 8  X O h 4 0 B )  . a n d  ( A 1 5 8  X WZ3)  ( T a b l e  3) It 

w o u l d  a p p e a r  t h a t  i n t r a - a l l e l i c  a n d  i n t e r a l l e i i c  g e n e  i n t e r a c t i o n s  

m u s t  h a v e  o c c u r r e d  t o  g i v e  t h e  o b s e r v e d  r e s u l t s  f o r  t h e  b a c k c r o s s e s
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o t h e  e a r l y  p a r e n t .  H o w e v e r ,  s o m e  d e g r e e  o f  h e t e r o s i s  w a s  a l s o  

> r o b a b l y  i n v o l v e d

N a t u r e  o f  g e n e  ac  t i o n  C a l c u l a t e d  m e a n s  b a s e d  o n  t h e  a s  - 

» u m p t i o n  o f  a r i t h m e t i c  a n d  g e o m e t r i c  g e n e  a c t i o n  f o r  t h e  F  a n d  

j a c k c r o s s  p o p u l a t i o n s  o f  e a c h  c r o s s  a r e  p r e s e n t e d  i n  T a b l e  5. In  

i l l  c a s e s  t h e  o b t a i n e d  m e a n s  w e r e  l e s s  t h a n  e i t h e r  c a l c u l a t e d  

■nean,  i n d i c a t i n g -  d o m i n a n c e  f o r  e a r l y  s i l k i n g  in  a l l  c r o s s e s  B e 

c a u s e  t h e r e  w a s  v e r y  l i t t l e  d i f f e r e n c e  b e t w e e n  t h e  m e a n  of  t h e  F  ^

i n d  t h a t  o f  t h e  e a r l y  p a r e n t  o f  e a c h  c r o s s ,  t h e  a r i t h m e t i c  a n d  g e o 

m e t r i c  m e a n s  o f  t h e  t o  p o p u l a t i o n s  w e r e  t h e  s a m e .  In t h e

F a n d  B  t o  P  p o p u l a t i o n s ,  t h e  c a l c u l a t e d  g e o m e t r i c  m e a n s  w e r e
M  1  M

s l i g h t l y  l e s s  i n  e v e r y  c a s e  t h a n  t h e  c a l c u l a t e d  a r i t h m e t i c  m e a n s

H o w e v e r ,  t h e r e  w a s  v e r y  l i t t l e  d i f f e r e n c e  b e t w e e n  t h e  t w o .

A n  a n a l y s i s  o f  v a r i a n c e  w a s  m a d e  t o  d e t e r m i n e  the,  a g r e e 

m e n t  b e t w e e n  t h e  o b t a i n e d  m e a n s  a n d  t h o s e  c a l c u l a t e d  o n  t h e  a s 

s u m p t i o n  o f  a r i t h m e t i c  o r  g e o m e t r i c :  g e n e  a c t i o n .  F r o m  t h e  F  

v a l u e s  r e p o r t e d  i n  T a b l e  5 .  i t  w a s  e v i d e n t  t h a t  t h e  m e a n  of  t h e  

o b t a i n e d  m e a n s  f o r  t h e  F ^  a n d  t h e  t w o  b a c k c r o s s  p o p u l a t i o n s  f o r  

a l l  c r o s s e s  w a s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h a t  o f  t h e  a r i t h m e t i c  

o r  g e o m e t r i c  m e a n s .  H o w e v e r ,  t h e  m e a n  o f  t h e  g e o m e t r i c  m e a n s
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T A B L E  5

O B T A I N E D  A N D  C A L C U L A T E D  A R I T H M E T I C  A N D  G E O M E T R I C  
M E A N S  F O R  N U M B E R  O F  D A Y S  F R O M  P L A N T I N G  T O  S I L K I N G

F  P o p u l a t i o n
w

C a l c u l a t e d  M e a n
C r o s s  O b t a i n e d

M e a n  A r i t h -  G e o -
( .days )  m c t u  m e t r i c

( d a y s )  ( d a y s )

M S Z 0 6  x W IO 76 Z 77  9 77  5

M S Z 0 6  x O h 4 0 B 7Z.-6 74 8 7 4 . 6

R 5 3 x O h 4 0 B 73  6 7 6 . 0 7 5 . 8

R53  x  WZ3 ..................................  74 7 7 6  8 76  6

A 158  x O h 4 0 B 75.1 77  8 7 7  7

A 1 58  x WZ3 . 73  3 7 6 . 9 7 6 . 7

M e  a n  . . ..............................  7 4 . 3 7 6 . 7 76  5

F  v a l u e  . . . ....................... 8 5 . 8 -  ! 5 9 . 9

S i g n i f i c a n t  t t h e  1% l e v e l
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T A B L E  5 ( C o n t i n u e d )

B to P  P o p u l a t i o n
— f " . •

B to P  j P o p u l a t i o n

O b t a i n e d
M e a n
( d a y s )

C a l c u l a t e d  M e a n
O h t a i n e d

M e a n
( d a y s )

C a l c u l a t e d M e a n

A r i t  l i 
m e  t ic  
( d a y s )

G e o 
m e t r i c
( d a y s )

A r i t h 
m e t i c
( d a y s )

G e o 
m e t  r i c  
( d a y s )

71 4 73 1 73 .  1 8 0 . 3 82  8 82  2

6 8  9 7 1.6 7 1.6 7 7 . 0 7 8  0 77  7

7 0 . 7 73  2 73  2 75  6 7 8  9 78  6

7 0 . 4 73 5 73  5 7 6 . 2 80 2 7 9 . 9

73 9 7 5 . 3 75  3 7 8  4 8 0 . 4 80 2

72  3 74  3 74  3 77  5 79  5 79  2

7 1 . 3 7 3 . 5 73  5 7 7 . 5 8 0 . 0 79  6

7 1 . 3 * * 7 1 . 3 * * 3 2 . 6  ** 2 4 . 4 * *
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f o r  t h e  F ,  a n d  B  t o  P  p o p u l a t i o n s  w a s  s l i g h t l y  c l o s e r  t o  a g r e e -b 1 fa

m e n t  w i t h  t h e  o b t a i n e d  t h a n  t h e  m e a n  o f  t h e  a r i t h m e t i c  m e a n s .

It c a n n o t  b e  c o n c l u d e d  t h a t  t h e  g e n e t i c  v a r i a b i l i t y  i n  t h e  

c r o s s e s  s t u d i e d  w a s  f o l l o w i n g  e i t h e r  t h e  a r i t h m e t i c  o r  t h e  g e o m e t r i c  

s c a l e .  B o t h  t y p e s  o f  g e n e  a c t i o n  m a y  h a v e  b e e n  i n v o l v e d  i n  a l l  o f  

t h e  c r o s s e s .

G e n e  n u m b e r  a n d  h e r i t a b i l i t y  T h e  f o r m u l a  u s e d  f o r  t h e  

c a l c u l a t i o n  o f  g e n e  n u m b e r  a n d  t h e  a s s u m p t i o n s  i n v o i c e d  a r e  p r e 

s e n t e d  i n  t h e  s e c t i o n  o n  M a t e r i a l s  a n d  M e t h o d s .  It  c o u l d  n o t  b e  

d e t e r m i n e d  h o w  w e l l  t h e  d a t a  l i t  a l l  t h e  a s s u m p t i o n s  o n  w h i c h  t h e  

f o r m u l a  i s  b a s e d .  T h e  a s s u m p t i o n  o f  n o  i n t e r a c t i o n s  b e t w e e n  n o n 

a l l e l i c  g e n e s  p r o b a b l y  w a s  n o t  v a l i d  in  t h e  c r o s s e s  i n v o l v i n g  R 5 3  

a n d  W Z3  b e c a u s e  o f  t h e  e p i s t a s i s  w h i c h  a p p e a r e d  t o  e x i s t  S o m e  

g e n e  i n t e r a c t i o n s  m o s t  l i k e l y  o c c u r r e d  in  a l l  c r o s s e s  b e c a u s e  t h e  

o b s e r v e d  m e a n s  f a i l e d  t o  f i t  t h e  c a l c u l a t e d  a r i t h m e t i c  m e a n s .  It 

s h o u l d  b e  r e m e m b e r e d  t h a t  w h e n  t h e  a s s u m p t i o n s  d o  n o t  a p p l y  t h e  

f o r m u l a  g i v e s  a  v a l u e  t h a t  m a y  b e  m u c h  s m a l l e r  t h a n  t h e  t r u e  g e n e  

n u m b e r .  T h e  a s s u m p t i o n  t h a t  o n e  p a r e n t  s u p p l i e s  o n l y  p l u s  f a c 

t o r s  a n d  t h e  o t h e r  o n l y  m i n u s  f a c t o r s  a m o n g  t h o s e  i n  w h i c h  t h e y  

d i f f e r  a p p e a r e d  t o  b e  q u i t e  t r u e  b e c a u s e  o f  t h e  r e l a t i v e l y  s m a l l  

a m o u n t  o f  s e g r e g a t i o n  b e y o n d  t h e  e x t r e m e s  o f  t h e  p a r e n t s .
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R e s u l t s  o f  t h e  c a l c u l a t i o n  o f  m i n i m u m  g e n e  n u m b e r s  f o r  

t h e  d i f f e r e n t  c r o s s e s  a r e  s h o w n  in  T a b l e  6.  L o w e s t  g e n e  n u m b e r s  

w e r e  c a l c u l a t e d  f o r  t h e  c r o s s e s  ( A t  58  X O h 4 0 B )  . (MS<i06 X O h 4 0 B ) .  

a n d  ( R 5 3  X W 23 )  S e l e c t i o n  f o r  m a t u r i t y  b a s e d  o n  d a t e  o f  s i l k i n g  

s h o u l d  b e  m o r e  s u c c e s s f u l  i n  t h e  c r o s s e s  w i t h  t h e  s m a l l e r  g e n e  

n u m b e r .  It c a n  b e  n o t e d  f r o m  t h e  f r e q u e n c y  d i s t r i b u t i o n s  ( T a b l e  

3) t h a t  b e t t e r  r e c o v e r y  o f  t h e  e x t r e m e s  i n  s i l k i n g  o f  t h e  l a t e  p a r 

e n t s  w a s  o b t a i n e d  i n  t h e  F  a n d  t h e  B .  t o  P  p o p u l a t i o n  in  t h o s e
far X far

c r o s s e s  f o r  w h i c h  t h e  l o w e r  g e n e  n u m b e r s  w e r e  c a l c u l a t e d .  R e 

c o v e r y  o f  e a r l y  s i l k i n g  w a s  g o o d  in  a l l  c r o s s e s  r e g a r d l e s s  o f  g e n e  

n u m b e  r .

E s t i m a t e d  h e r i t a b i l i t y  v a l u e s  a r e  p r e s e n t e d  i n  T a b l e  6 .  T h e  

r e p o r t e d  v a l u e s  a r e  c o n s i d e r e d  a s  a  m a x i m u m  b e c a u s e  t h e  g e n e t i c  

\ a r i a n c e  u s e d  i n  t h e  f o r m u l a  i n c l u d e d  v a r i a b i l i t y  d u e  t o  d o m i n a n c e ,  

n o n a l l e l i c  g e n e  i n t e r a c t i o n s ,  i n t e r a c t i o n s  o f  t h e  g e n o t y p e s  a n d  t h e  

e n v i r o n m e n t ,  i n  a d d i t i o n  t o  a d d i t i v e  g e n e t i c  v a r i a n c e  H i g h e s t  

h e r i t a b i l i t y  \ a l u e s  w e r e  o b t a i n e d  f o r  t h e  c r o s s e s  ( M S 2 0 6  X O h 4 0 B )  

a n d  ( A 1 5 8  X O h 4 0 B ) .  A s  e x p e c t e d ,  h e r i t a b i l i t y  v a l u e s  f o r  t h e  

c r o s s e s  ( R 5 3  X O h 4 0 B )  a n d  ( A 1 5 8  X WZ3)  w e r e  r a t h e r  l o w  b e c a u s e  

t h e  g e n e  n u m b e r s  i n  b o t h  c r o s s e s  w e r e  r e l a t i v e l y  h i g h .  H e r i t a 

b i l i t y  o f  4 8  p e r  c e n t  f o r  t h e  c r o s s  ( M S 2 0 6  X O h 4 0 B )  s u g g e s t e d

J j |
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T A B L E  6

E S T I M A T E D  G E N E  N U M B E R  A N D  H E R I T A B I L I T Y  V A L U E S  F O R  
N U M B E R  O F  D A Y S  F R O M  P L A N T I N G  T O  S I L K I N G

C r o s
M i n i m u m  

G e n e  N u m b e r

M a x i  m u m  
H e  r i t a b i l i t y  

<%)

M S 2 0 6  x W 1 0 1 2 . 6 32

M S 2 0 6  x O h 4 0 B 5 . 2 4 8

R5 3  x O h 4 0 B 17 6 1 5

R53 x W 23 7 5 30

A 1 58  x O h 4 0 B 4 6 39

A I 58  x  W 2 3 19 4 1 1

M e a n  2 9
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t h a t  c o n s i d e r a b l e  p r o g r e s s  i n  a l t e r i n g  s i l k i n g  d a t e  b y  s e l e c t i o n  

c o u l d  b e  m a d e  w i t h i n  s e g r e g a t i n g  p r o g e n i e s  s i m i l a r  t o  t h e  F  

g e n e r a t i o n  s t u d i e d  T h e  l o w  g e n e t i c  v a r i a n c e  o f  t h e  b a c k c r o s s  t o  

t h e  e a r l y  p a r e n t  i n  a l l  c r o s s e s  i n d i c a t e d  t h a t  v e r y  l i t t l e ,  i f  a n y ,  

p r o g r e s s  in a l t e r i n g  s i l k i n g  d a t e  b y  s e l e c t i o n  c o u l d  b e  m a d e  w i t h i n  

t h e s e  p r o g e n i e s .  H o w e v e r ,  c o n s i d e r a b l e  p r o g r e s s  c o u l d  b e  m a d e  

w i t h i n  t h e  b a c k c r o s s  p o p u l a t i o n s  t o  t h e  l a t e  p a r e n t  b e c a u s e  o f  t h e  

r e l a t i v e l y  l a r g e  g e n e t i c  v a r i a n c e s  o b t a i n e d

M o i s t u r e  C o n t e n t  o f  E a r s  H a r v e s t e d  a t  a  U n i f o r m  
P e r i o d  F r o m  D a t e  o f  P l a n t i n g

S i x  r e p l i c a t i o n s  o f  t h e  e x p e r i m e n t  w e r e  h a r v e s t e d  a p p r o x 

i m a t e l y  f i f t y  d a y s  a f t e r  h a l f  o f  t h e  p l a n t s  i n  t h e  e x p e r i m e n t  h a d

s i l k e d  a n d  b e f o r e  f r o s t  h a d  o c c u r r e d .  S h a w  a n d  T h o m  (30 )  s h o w e d

t h a t  d o u b l e - c r o s s  c o r n  h y b r i d s  r e a c h e d  m a t u r i t y  a p p r o x i m a t e l y  f i f t y  

d a y s  a f t e r  s i l k i n g .  If t h i s  c o n d i t i o n  i s  g e n e r a l l y  t r u e  f o r  a l l  c o r n ,  

t h e n  i t  w o u l d  b e  e x p e c t e d  t h a t  a p p r o x i m a t e l y  h a l f  o f  t h e  e a r s  i n  

t h i s  h a r v e s t  w o u l d  h a v e  r e a c h e d  m a t u r i t y  a t  t h e  t i m e  o f  h a r v e s t  

i n d i c a t e d .

M e a n s ,  s t a n d a r d  d e v i a t i o n s ,  a n d  t o t a l  a n d  g e n e t i c  v a r i a n c e s

f o r  m o i s t u r e  c o n t e n t  o f  e a r s  h a r v e s t e d  a t  a  u n i f o r m  p e r i o d  f r o m
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p l a n t i n g  f o r  t h e  s i x  c r o s s e s  a r e  r e p o r t e d  i n  T a b l e  7 F r e q u e n c y  

d i s t r i b u t i o n s  f o r  t h e  p o p u l a t i o n s  a r e  r e p o r t e d  i n  T a b l e  8

D o m i n a n c e  r e l a t i o n s h i p s . A  s u m m a r y  o f  t h e  d o m i n a n c e  r e 

l a t i o n s h i p s  f o r  m o i s t u r e  c o n t e n t  o f  e a r s  h a r v e s t e d  a t  a  u n i f o r m  

p e r i o d  f r o m  p l a n t i n g  i s  g i v e n  i n  T a b l e  9 .  In  t h e  c r o s s  ( M S £ 0 6  X

WTO),  t h e  m e a n  o f  t h e  F ^  ( T a b l e  7) w a s  s l i g h t l y  l e s s  b u t  n o t  s i g 

n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  m e a n  o f  M S £ 0 6 ,  i n d i c a t i n g  t h a t  c o m 

p l e t e  p h e n o t y p i c  d o m i n a n c e  e x i s t e d  f o r  a  l o w e r  p e r c e n t a g e  o f  e a r  

m o i s t u r e .  T h e  m e a n  o f  t h e  b a c k c r o s s  t o  M S 2 0 6  w a s  s i g n i f i c a n t l y  

l e s s  t h a n  t h a t  o f  t h e  F j  C o n s i d e r a b l e  g e n e t i c  v a r i a n c e  w a s  e s t i 

m a t e d  f o r  t h e  B  j t o  M S Z 0 6  p o p u l a t i o n .  H o w e v e r ,  i t  w a s  m u c h  l e s s  

t h a n  t h a t  o f  t h e  F ^  a n d  b a c k c r o s s  t o  W 1 0 .  T h u s ,  p a r t i a l  g e n i c  

d o m i n a n c e  w a s  i n d i c a t e d  f o r  t h e  g e n e s  a f f e c t i n g  a  l o w e r  p e r c e n t a g e  

o f  m o i s t u r e .  T h e  m e a n  o f  t h e  F  f e l l  b e t w e e n  t h a t  o f  t h e  b a c k -  

c r o s s e s  a n d  d e v i a t e d  c o n s i d e r a b l y  f r o m  t h e  m e a n  o f  t h e  F j ,  i n d i 

c a t i n g  t h a t  t h e r e  w a s  p r o b a b l y  n o  e p i s t a s i s  o f  d o m i n a n t  g e n e s .

S l i g h t  s e g r e g a t i o n  o c c u r r e d  i n  t h e  F -  a n d  B  t o  M S £ 0 6  ( T a b l e  8)
M 1

f o r  a  l o w e r  m o i s t u r e  p e r c e n t a g e  b e y o n d  M S 2 0 6  a n d  t h e  F ^ .  s h o w i n g  

t h a t  i n t  r a - a l  l e i  ic a n d  i n t e r a l l e l i c  g e n e  i n t e r a c t i o n s  w e r e  p r o b a b l y  

i n v o l v e d .  I n  t h i s  c r o s s  ( M S 2 0 6  X  W 1 0 )  t h e  d o m i n a n c e  r e l a t i o n s h i p s
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MEANS AND THEIR STANDARD DEVIATIONS, TOTAL AND GE 
NETIC VARIANCES FOR MOISTURE CONTENT OF EARS 
HARVESTED AT A UNIFORM PERIOD FROM PLANTING

Population
Mean
Days

S.D. of 
Mean

Total
Variance

Genetii
Varianc

MS 20 6 43.4

MS206 x W10 

0.44 19.99

to MS206 41.1 0.27 19.81 6.02

F 1 42.6 0.32 13.79

F 2 47.1 0.34 32.61 18.82

B x to WTO 53.8 0.41 44.36 30.57

W10 75.3 0.64 46.62

MS206 41.8

MS206 x Oh40B 

0.34 12.76

Bj to MS206 40.4 0.24 13.85 5.68

F 1 42.5 0.24 8.17

F 2 44.2 0.28 19.64 11.47

B j to Oh40B 50.2 0.34 33.36 25.19

Oh40B 60.5 0.56 32.13

R53 47.8

R53 x OH40B 

0.32 14.36

B t to R53 43.0 0.16 7.33 - 3.72

F 1 44.9 0.28 11.05

F 2 46.2 0.25 17.29 6.24

B j to Oh40B 48.3 0.26 19.99 8.94

Oh40B 61.0 0.55 33.39
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T A B L E  7 ( C o n t i n u e d )

Population
Mean
Days

S.D. of 
Mean

Total
Variance

Genetic
Variance

R53 x W23

R53 47.8 0.33 14.78

Bj to R53 42.2 0.22 12.33 - 4 .58

F i 43.9 0.35 16.91

F Z 46.0 0.36 36.53 19.62

B j to W23 45.6 0.35 33.23 16.32

W23 62.4 0.92 112.00

A l 58 x Oh40B

A158 49.0 0.41 20.71

Bj to A l 58 47.4 0.28 20.52 6.53

F 1 47.9 0.33 13.99

F 2
49.2 0.30 22.71 8.72

B j to Oh40B 53.2 0.31 27.01 13.02

Oh40B 61.8 0.54 30.90

A158 x W23

A l 58 49.0 0.40 18.95

Bj to A158 44.4 0.22 12.90 - 0.28

F 1 44.9 0.33 13.18

F 2 45.5 0.32 25.89 12.71

B j to W23 49.4 0.35 31.75 18.57

W23 58.2 0.87 94.22
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T A B L E  8

FREQUENCY DISTRIBUTION FOR MOISTURE CONTENT OF 
EARS HARVESTED AT A UNIFORM PERIOD FROM DATE 

OF PLANTING FOR POPULATIONS OF CORN CROSSES

C lass Centers for P er  Cent M oisture

lation 32 34 36 38 40 42 44 46 48 50 52 54 56 58

MS206 x W10

MS206 3 10 20 22 17 8 7 7 4 2 1
B . to 
MS206

3 12 29 46 63 41 31 25 8 7 2 1 2 1

F i 2 4 17 31 26 19 20 8 2 3 1 1

F 2 2 1 8 6 19 28 37 57 38 29 14 12 11 7
B . to 
W10

2 11 6 17 26 27 33 28 35 20

W10 1

MS206 x Oh40B

MS206 1 1 8 13 23 22 22 11 5 2 3
B j to 
MS206 5 23 67 53 49 22 13 3 3 2 1

F 1 1 15 30 38 31 14 5 4 1

2 7 40 57 61 38 16 9 11 2 3
B. to
OR40B
Oh40B

28 49 48 45 44 19 12 9

1 5 8 25 10

R53 x Oh40B

R53 1 4 11 16 29 24 19 15 9 4 3
B. to 1
Rb  ] 1 9 17 41 66 73 44 14 9 1 1

F i 1 13 23 44 26 13 6 6 3 2

F Z 3 4 16 34 60 65 33 19 16 12 6 3
B, to 11 J
Oh40B ] 8 18 45 57 49 35 39 13 11 6
Oh40B 1 6 10 14 16
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TABLE 8 (Continued)

C lass Centers for P er  Cent M oisture

0 62 64 66 68 70 72 74 76 78 80 82 84 86 88
Total

MS206 x W10

1 102

1 1 1 274

134

6 5 4 285

7 11 7 9 5 2 1 1 258

3 2 5 4 10 6 10 5 13 15 14 6 14 5 1 114

MS206 x Oh40B

111

242

139

1 1 1 249

9 3 1 1 3 1 1 1 284

9 12 6 12 4 5 . 2 2 1 1 103
V

R53 x OH40B

1 1 137

276

137

1 1 1 274

4 1 1 1 1 289

3 12 8 9 8 8 4 1 1 1 112
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T A B L E  8 ( C o n t i n u e d ) .

C lass  Centers for  P e r  Cent Moisture  
Popu-  ______________________________________________________
lation 32 34 36 38 40 42 44 46 48 50 52 54 56 58

R53 x W23

R53 1 3 12 20 22 28 21 10 8 4
B . to 
R53

2 9 29 51 68 42 22 9 7 1 2 2 1

F , 2 9 26 32 27 14 12 8 2 1 1

B? to 
W2 3 2

1

3

8

3

15

9

28

21

41

45

44

67

4 1 

47

35

28

20

14

23 

1 1

5

10

10

7

4

3

W23 1 2 1 2 1 5 4 6 5 7 9 11

A158 x Oh40B <0

A l 58 2 6 10 20 26 20 17 6 5' 2
B . to 
A l 58

1 2 12 23 39 58 59 20 20 11 6 4

F i 3 4 18 32 32 12 10 9 4

B . to 
Oh40B

1 5

1

7

4

39

4

36

17

46

39

38

39

31

58

17

38

15

24

1 1 

23

Oh40B 2 4 6 10 13

Al 58 x W23

Al 58 1 2 13 26 24 20 12 10 3 3
B . to 
Al 58 2 4 11 24 47 63 58 30 15 8 2 3 1

F i 1 10 32 27 21 13 8 3 3 1

l \  to
W23

1 4 7 7

4

21

3

33

20

57

24

39

44

34

51

22

29

14

31

8

24

4

11

3

5
W23 4 1 2 2 5 6 12 8 10 8 8
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Tota

132

245

1 36

285

278

132

121

266

126

257

2 87

106

118

268

120

258

266

124

T A B L E  8 ( C o n t i n u e d )

Class  Centers for P e r  Cent Moisture  

64 66 68 70 72 74 76 78 80 82 84 86 88

R 5 3 x W 2 3

2 1 3  1 1

3 1 1  1

10 10 7 6 7 6 9 2 5  1 4

Al 58 x Oh40B

1

1

2

2 1 1 3  1 1

9 9 7 5 6 2 1 1

A l 58 x W23

1 1

1 1

4 2 2 1

5 10 9 5 2 4 3 2  1
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T A B L E  9

SUMMARY OF DOMINANCE RELATIONSHIPS FOR MOISTURE 
CONTENT OF EARS HARVESTED AT A UNIFORM 

PERIOD FROM PLANTING FOR CORN CROSSES

MS206 x W10 R53 x W23

Complete phenotypic  
dominance  

Partial genic dominance  
No e p is ta s is

Definite h e te r o s i s  
Complete genic dominance  
P o s s ib le  e p is ta s i s

MS206 x Qh40B

Complete phenotypic  
dominance  

Partial genic dominance  
No e p is ta s is

R53 x Qh40B

Definite h e tero s is  
Complete genic dominance  
P oss ib le  e p is ta s is

A l 58 x Qh40B

Slight h e teros is  
P art ia l  genic dominance  
P o s s ib le  e p is ta s i s

A l  58 x W23

Definite h e te r o s is  
Complete genic  dominance  
P o ss ib le  e p is ta s is
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f o r  e a r  m o i s t u r e  c o n t e n t  w e r e  g e n e r a l l y  s i m i l a r  t o  t h a t  f o r  s i l k i n g  

d a t e  H o w e v e r ,  t h e  g e n i c  d o m i n a n c e  f o r  e a r l i n e s s  w a s  n o t  a s  g r e a t  

In t h e  c r o s s  ( M S Z 0 6  X O h 4 0 B ) .  c o m p l e t e  p h e n o t y p i c  d o m 

i n a n c e  w a s  i n d i c a t e d  f o r  a  l o w e r  m o i s t u r e  p e r c e n t a g e  s i n c e  t h e  F j  

m e a n  w a s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h a t  o f  t h e  e a r l y  p a r e n t .  

T h e  e s t i m a t e d  g e n e t i c  v a r i a n c e  o f  t h e  b a c k c r o s s  t o  M S 2 0 6  w a s

m u c h  l e s s  t h a n  t h a t  o f  t h e  F  a n d  t h e  b a c k c r o s s  t o  O h 4 0 B  s o

t h a t  p a r t i a l  g e n i c  d o m i n a n c e  w a s  i n d i c a t e d  f o r  a  l o w e r  p e r c e n t a g e  

of  e a r  m o i s t u r e .  E p i  s t a s i s  o f  d o m i n a n t  g e n e s  w a s  p r o b a b l y  n o t  

i n v o l v e d  i n  t h i s  c r o s s  b e c a u s e  t h e  m e a n s  of  t h e  F  a n d  B^  t o

O h 4 0 B  d e v i a t e d  m o r e  f r o m  t h e  F j  m e a n  t h a n  w o u l d  h a v e  b e e n  e x 

p e c t e d  if  e p i s t a s i s  w e r e  i n v o l v e d  D o m i n a n c e  r e l a t i o n s h i p s  f o r  

e a r  m o i s t u r e  c o n t e n t  f o r  t h i s  c r o s s  w e r e  v e r y  s i m i l a r  t o  t h a t  f o r  

s i l k i n g  d a t e .  H o w e v e r ,  s o m e w h a t  l e s s  g e n i c  d o m i n a n c e  w a s  i n d i 

c a t e d .  '

S l i g h t  h e t e r o s i s  f o r  a  l o w e r  m o i s t u r e  c o n t e n t  a t  h a r v e s t  

w a s  e x h i b i t e d  i n  t h e  c r o s s  ( R 5 3  X O h 4 0 B )  b e c a u s e  t h e  m e a n s  o f  

t h e  F j ,  B j  t o  R 5 3 ,  a n d  F ^  g e n e r a t i o n s  w e r e  s i g n i f i c a n t l y  l e s s  t h a n  

t h a t  o f  R 5 3 .  A l t h o u g h  s i g n i f i c a n t l y  d i f f e r e n t ,  t h e  F  m e a n  w a s  a  

v e r y  c l o s e  a p p r o x i m a t i o n  o f  t h e  F ^  m e a n  If a  h i g h  d e g r e e  o f  

h e t e r o s i s  w e r e  i n v o l v e d ,  t h e  F  m e a n  w o u l d  n o t  b e  e x p e c t e d  t o
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f a l l  s o  c l o s e  t o  t h a t  o f  t h e  C o m p l e t e  g e n i c  d o m i n a n c e  w a s

i n d i c a t e d  i n  t h a t  t h e  e s t i m a t e d  g e n e t i c  v a r i a n c e  o f  t h e  b a c k c r o s s  

t o  R 5 3  w a s  n e g a t i v e  a n d  w a s  m u c h  s m a l l e r  t h a n  t h a t  o f  t h e  F  a n d  

t o  O h 4 0 B  p o p u l a t i o n s  T h e  r e l a t i v e l y  s m a l l  d i f f e r e n c e s  b e t w e e n  

t h e  m e a n s  o f  t h e  F j ,  F ^ ,  a n d  B j  t o  O h 4 0 B  p o p u l a t i o n s  s u g g e s t e d  

s o m e  d e g r e e  o f  e p i s t a s i s  o f  d o m i n a n t  g e n e s  f o r  l o w e r  e a r  m o i s t u r e  

c o n t e n t .  E p i s t a s i s  w a s  a l s o  i n d i c a t e d  f o r  e a r l y  s i l k i n g  d a t e  i n  t h i s  

c r o s s  ( R 5 3  X O h 4 0 B ) .

In  t h e  c r o s s  ( R 5 3  X  W 2 3 ) ,  d e f i n i t e  h e t e r o s i s  f o r  a  l o w e r  

m o i s t u r e  c o n t e n t  w a s  e x h i b i t e d .  T h e  m e a n s  o f  t h e  F j ,  B   ̂ t o  R 5 3 ,

F  , a n d  B j  t o  W 2 3  w e r e  s i g n i f i c a n t l y  l e s s  t h a n  t h a t  o f  R 5 3  T h e  

b a c k c r o s s  t o  t h e  l a t e  i n b r e d  W 2 3 h a d  a  s l i g h t l y  l o w e r  p e r c e n t a g e  

o f  m o i s t u r e  a t  h a r v e s t  t h a n  t h e  F .  a n d  s e g r e g a t e d  f o r  e a r l i n e s s  

b e y o n d  a n y  o f  t h e  p o p u l a t i o n s  o f  t h e  c r o s s .  It w i l l  b e  s h o w n  b e l o w  

t h a t  t h e  l a t e  s i l k i n g  i n b r e d  W 2 3  m u s t  h a v e  c o n t a i n e d  d o m i n a n t  g e n e s  

f o r  a  r a p i d  d e p l e t i o n  o f  m o i s t u r e  f r o m  t h e  e a r .  T h e  o b t a i n e d  

m e a n  m o i s t u r e  p e r c e n t a g e  o f  W 2 3  w a s  r a t h e r  h igh ?  s i n c e  a  c o n s i d 

e r a b l e  n u m b e r  o f  t h e  e a r s  w e r e  h a r v e s t e d  b e f o r e  t h e y  w e r e  v e r y  

m u c h  d e v e l o p e d  ( d u e  t o  l a t e  s i l k i n g  d a t e s ) .  E x t r e m e  v a r i a b i l i t y  

i n  m o i s t u r e  p e r c e n t a g e  w a s  n o t e d  i n  t h e  c a s e  o f  t h e  W 23 i n b r e d  

- - p r o b a b l y  b e c a u s e  o f  m o r e  r a p i d  l o s s  o f  m o i s t u r e  f r o m  t h e  e a r s
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of  p l a n t s  t h a t  s i l k e d  e a r l i e s t  T h e  n e g a t i v e  g e n e t i c  v a r i a n c e  c a l 

c u l a t e d  f o r  t h e  b a c k c  r o s s  t o  R 5 3  i n d i c a t e d  t h a t  t h e r e  w a s  c o m p l e t e  

g e n i c  d o m i n a n c e  f o r  t h e  g e n e s  c o n t r i b u t e d  b y  R 5 3  f o r  a  l o w e r  m o i s 

t u r e  c o n t e n t .  H o w e v e r ,  s o m e  o f  t h e  d o m i n a n t  g e n e s  f o r  a  l o w e r  

p e r c e n t a g e  o f  m o i s t u r e  m u s t  h a v e  b e e n  c o n t r i b u t e d  b y  t h e  i n b r e d  

W<J3 T h e  r e l a t i v e l y  s m a l l  d i f f e r e n c e s  b e t w e e n  t h e  m e a n s  of  t h e  

F j  F  , a n d  t o  W £ 3  i n d i c a t e d  t h a t  s o m e  d e g r e e  o f  e p i s t a s i s  o f

d o m i n a n t  g e n e s  m a y  h a v e  o c c u r r e d .  T h e  g e n e r a l  b e h a v i o r  o f  t h e  

c r o s s  ( R 5 3  X W ^ 3 )  in d o m i n a n c e  r e l a t i o n s  w a s  s i m i l a r  t o  t h a t  f o r  

s i l k i n g  d a t e  H o w e v e r ,  d e f i n i t e  h e t e r o s i s  w a s  e x h i b i t e d  in  t h e  e a r  

m o i s t u r e  s t u d y .  A n  c a r  h a r v e s t  l a t e r  i n  t h e  s e a s o n  w o u l d  h a v e ,  

s h o w n  m o r e  f u l l y  t h e  e f f e c t  o f  t h e  d o m i n a n t  g e n e s  o f  WZ3 f o r  r a p i d  

e a r  m o i s t u r e  d e p l e t i o n .

S l i g h t  h e t e r o s i s  f o r  a  l o w e r  m o i s t u r e  c o n t e n t  w a s  e x h i b i t e d  

i n  t h e  c r o s s  (A 158  X O h 4 0 B )  b e c a u s e  t h e  m e a n s  of  t h e  F j  a n d  B j  

t o  A 1 5 8  w e r e  s i g n i f i c a n t l y  l e s s  t h a n  t h e  m e a n  o f  t h e  e a r l y  i n b r e d  

A 1 5 8  P a r t i a l  g e n i c  d o m i n a n c e  o f  g e n e s  c o n t r i b u t e d  b y  A 1 5 8  f o r  

a  l o w e r  p e r c e n t a g e  o f  m o i s t u r e  w a s  i n d i c a t e d  i n  t h a t  t h e  g e n e t i c  

v a r i a n c e  e s t i m a t e d  f o r  t h e  b a c k c r o s s  t o  A 1 5 8  w a s  l e s s  t h a n  t h a t  o f  

t h e  F  a n d  t h e  b a c k c r o s s  t o  O h 4 0 B .  S l i g h t  e p i s t a s i s  w a s  i n d i c a t e d
Cm

b y  t h e  s m a l l  d i f f e r e n c e  b e t w e e n  t h e  F  a n d  F .  m e a n .  H o w e v e r ,  t h e
Cm 1
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r e l a t i v e l y  l a r g e  d i f f e r e n c e  b e t w e e n  t h e  a n d  t o  O h 4 0 B  m e a n s

s u g g e s t e d  t h a t  n o  e p i s t a s i s  w a s  p r o b a b l y  i n v o l v e d .  T h e  r e l a t i v e  

b e h a v i o r  o f  t h e  p o p u l a t i o n s  o f  t h e  c r o s s  ( A 1 5 8  X O h 4 0 B )  i n  t h e  

s t u d i e s  o f  s i l k i n g  d a t e  a n d  e a r  m o i s t u r e  c o n t e n t  w a s  q u i t e  s i m i l a r .  

H o w e v e r ,  g e n i c  d o m i n a n c e  a p p e a r e d  n o t  t o  b e  a s  c o m p l e t e  in  t h e  

m o i s t u r e  s t u d y .

In t h e  c r o s s  ( A 1 5 8  X W 2 3 ) ,  t h e  m e a n  of  t h e  w a s  s i g n i f i 

c a n t l y  l e s s  t h a n  t h a t  o f  t h e  e a r l y  p a r e n t  A 1 5 8 .  T h u s  d e f i n i t e  h e t 

e r o s i s  w a s  e x h i b i t e d  f o r  a  l o w e r  e a r  m o i s t u r e  c o n t e n t .  E x t r e m e  

v a r i a b i l i t y  w a s  a g a i n  n o t e d  f o r  t h e  i n b r e d  W 2 3 .  E v e n  t h o u g h  t h e  

m e a n  o f  W 2 3  w a s  c o n s i d e r a b l y  h i g h e r  t h a n  t h a t  o f  t h e  e a r l y  p a r e n t  

A 1 5 8 ,  s o m e  o f  t h e  e a r s  w e r e  l o w e r  in  m o i s t u r e  c o n t e n t  ( T a b l e  8).  

T h e  l o w  g e n e t i c  v a r i a n c e  e s t i m a t e d  f o r  t h e  b a c k c r o s s  t o  A 1 5 8 ,  

c o m p a r e d  w i t h  t h a t  f o r  t h e  F  a n d  b a c k c r o s s  t o  W 2 3 ,  i n d i c a t e d
w

c o m p l e t e  g e n i c  d o m i n a n c e  o f  g e n e s  f o r  a  l o w e r  e a r  m o i s t u r e  c o n 

t e n t  c o n t r i b u t e d  b y  t h e  e a r l y  p a r e n t .  H o w e v e r ,  W 2 3  u n d o u b t e d l y  

s u p p l i e d  s o m e  d o m i n a n t  g e n e s  f o r  r a p i d  d e p l e t i o n  o f  e a r  m o i s t u r e  

- - a s  i n d i c a t e d  b y  t h e  l o w e r  v a l u e s  f o r  t h e  m e a n s  o f  t h e  F ^  a n d  

b a c k c r o s s  t o  t h e  l a t e  p a r e n t  o f  t h e  c r o s s  ( A 1 5 8  X W 2 3 ) ,  c o m p a r e d  

t o  t h e  c o r r e s p o n d i n g  m e a n s  i n  t h e  c r o s s  ( A 1 5 8  X  O h 4 0 B ) .  S o m e  

d e g r e e  o f  e p i s t a s i s  o f  d o m i n a n t  g e n e s  m a y  h a v e  b e e n  i n v o l v e d  i n
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t h e  c r o s s  ( A 1 5 8  X  W Z 3 ) . s i n c e  t h e r e  w a s  n o t  a  s i g n i f i c a n t  d i f 

f e r e n c e  b e t w e e n  t h e  F j  a n d  m e a n s .  H o w e v e r ,  t h e  d i f f e r e n c e

b e t w e e n  t h e  m e a n s  o f  t h e  B   ̂ t o  W l 3 a n d  t h e  F j  w a s  c o n s i d e r a b l y  

l a r g e r  t h a n  w o u l d  h a v e  b e e n  e x p e c t e d  i f  e p i s t a s i s  w e r e  i n v o l v e d .

In t h e  s t u d i e s  o n  e a r  m o i s t u r e  c o n t e n t  a t  a  u n i f o r m  h a r v e s t  

p e r i o d ,  h e t e r o s i s  w a s  e x h i b i t e d  i n  t h e  c r o s s e s  i n v o l v i n g  t h e  t w o  i n -  

b r e d s  R 5 3  a n d  A 158 ,  w h i l e  M S £ 0 6  s h o w e d  c o m p l e t e  p h e n o t y p i c  d o m 

i n a n c e  i n  b o t h  c r o s s e s .  I t  s e e m e d  t h a t  t h e  l a t e  s i l k i n g  i n b r e d  W 2 3  

c o n t r i b u t e d  d o m i n a n t  g e n e s  f o r  r a p i d  d e p l e t i o n  o f  m o i s t u r e  f r o m  

t h e  e a r  b e c a u s e  s o m e  e a r s  o f  t h e  i n b r e d  w e r e  a s  l o w  in  m o i s t u r e  

c o n t e n t  a t  h a r v e s t  a s  t h o s e  of  t h e  e a r l y  s i l k i n g  i n b r e d s  A 1 5 8  a n d  

R 5 3  ( T a b l e  8) .  T h e  f u l l  e f f e c t  o f  t h e  d o m i n a n t  g e n e s  o f  W 2 3  w a s  

n o t  r e a l i z e d  b e c a u s e  h a r v e s t  w a s  m a d e  c o n s i d e r a b l y  b e f o r e  c o m 

p l e t e  e a r  d e v e l o p m e n t .  A s  in  t h e  d a t a  o n  d a y s - t o - s i l k i n g ,  t h e  m e a n  

of  t h e  b a c k c r o s s  t o  t h e  e a r l y  p a r e n t  i n  e a c h  c r o s s  w a s  s o m e w h a t  

e a r l i e r  t h a n  t h a t  o f  t h e  F ^  o r  e a r l y  p a r e n t .  T h u s ,  i t  a p p e a r e d  t h a t  

c o n s i d e r a b l e  i n t r a - a l l e l i c  a n d  i n t e r a l l e l i c  g e n e  i n t e r a c t i o n s  m u s t  

h a v e  o c c u r r e d  t o  p r o d u c e  t h i s  r e s u l t

N a t u r e  o f  g e n e  a c t i o n . O b t a i n e d  a n d  c a l c u l a t e d  m e a n s  b a s e d  

o n  t h e  a s s u m p t i o n  o f  a r i t h m e t i c  a n d  g e o m e t r i c ,  g e n e  a c t i o n  f o r  t h e  

F  a n d  b a c k c r o s s  p o p u l a t i o n s  o f  e a c h  c r o s s  a r e  p r e s e n t e d  i n  T a b l e  10
£0
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T A B L E  10

O B T A I N E D  A N D  C A L C U L A T E D  A R I T H M E T I C  A N D  G E O M E T R I C  
M E A N S  F O R  M O I S T U R E  C O N T E N T  O F  E A R S  H A R V E S T E D  

A T  A  U N I F O R M  P E R I O D  F R O M  P L A N T I N G

C r o s s O b t a i n e d
M e a n

<%>

P o p u l a t i o n

C a l c u l a t e d M e a n

A r i t h 
m e t i c

(%)

G e o 
m e t  r i c  

(%)

M S 2 0 6  x  W 1 0 ............... 4 7 .  1 5 1 . 0 4 9 . 4

M S 2 0 6  x  O h 4 0 B 4 4 . 2 4 6 . 8 4 6 . 2

R 5 3  x  O h 4 0 B ............... 4 6 . 2 4 9 - 7 4 9 . 2

R 5 3  x  W 2 3  ................... 4 6 . 0 4 9 . 4 4 8 . 9

A l 5 8  x  O H 4 0 B  . . . 4 9 . 2 5 1 . 7 5 1 . 3

A l 5 8  x  W 2 3 ................... 4 5 . 5 4 9 . 3 4 9 . 0

M e a n  .................................. 4 6 . 4 4 9 . 7 4 9 0

F  v a l u e  . ........................... 1 7 9 . 7 * * 1 2 2 . 4 * *

* S i g n i f i c a n t  a t  t h e  5% l e v e l .

**  S i g n i f i c a n t  a t  t h e  1% l e v e l .
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T A B L E  10 ( C o n t i n u e d )

B to P j  P o p u l a t i o n B  j t o P o p u l a t i o n

O b t a i n e d
M e a n

(%)

C a l c u l a t e d  M e a n
O b t a i n e d

M e a n
<%)

C a l c u l a t e d  M e a n

A r i t h 
m e t i c

(%)

G e o 
m e t  r i c

(%>

A r i t h 
m e t i c

<%)

G e o 
m e t  r i c

(%)

4 1 . 1 4 3 . 0 4 3  0 5 3 . 8 5 9  0 56  6

4 0 . 4 4 2  2 4 2 . 2 5 0 . 2 5 1 . 5 5 0 . 7

4 3  0 4 6 . 4 4 6 . 3 4 8 . 3 5 3 . 0 5 2 . 3

4 2  2 4 5 . 9 4 5 . 8 4 5  6 5 3 . 0 52  2

4 7 . 4 4 8 . 5 4 8 . 5 5 3 . 2 54  9 5 4 . 4

4 4 . 4 4 7 . 0 4 6 . 9 4 9 . 4 5 1 6 5 1 1

4 3 . 1 4 5 . 5 4 5 . 5 5 0 . 1 5 3 . 8 5 2 . 9

3 5 . 0 * * 3 7 . 4 * * 1 4 . 6 * 9 . 4 *
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A s  i n  t h e  s t u d y  o f  s i l k i n g  d a t e ,  t h e  o b t a i n e d  m e a n s  i n  a l l  c a s e s  

w e r e  l e s s  t h a n  e i t h e r  c a l c u l a t e d  m e a n .  T h i s  a p p e a r e d  t o  b e  b e s t  

e x p l a i n e d  b y  t h e  d o m i n a n c e  o f  g e n e s  f o r  e a r l i n e s s  a l o n g  w i t h  t h e  

e p i s t a s i s  w h i c h  w a s  e v i d e n t  i n  s o m e  c r o s s e s .  H a r d l y  a n y  d i f f e r 

e n c e s  w e r e  o b t a i n e d  f o r  t h e  c a l c u l a t e d  a r i t h m e t i c  a n d  g e o m e t r i c  

m e a n s  f o r  t h e  t o  P j  p o p u l a t i o n s  b e c a u s e  o f  t h e  c o m p l e t e  p h e n o 

t y p i c  d o m i n a n c e  n o t e d  i n  s o m e  c r o s s e s  a n d  t h e  s l i g h t  h e t e r o s i s  

o b s e r v e d  i n  o t h e r s .  F r o m  t h e  a n a l y s i s  o f  v a r i a n c e ,  a  h i g h l y  s i g 

n i f i c a n t  d i f f e r e n c e  w a s  f o u n d  b e t w e e n  t h e  m e a n  o f  t h e  o b t a i n e d  

m e a n s  a n d  t h a t  o f  e i t h e r  t h e  c a l c u l a t e d  a r i t h m e t i c  o r  g e o m e t r i c  

m e a n s  o f  t h e  a n d  t o  P j  p o p u l a t i o n s .  In  t h e  c a s e  o f  t h e  o b 

t a i n e d  a n d  c a l c u l a t e d  m e a n s  o f  t h e  B  t o  P  p o p u l a t i o n s ,  t h e  FX £»

v a l u e s  i n d i c a t e d  a  s i g n i f i c a n t  d i f f e r e n c e  i n  b o t h  c o m p a r i s o n s .  H o w 

e v e r .  t h i s  d i d  n o t  m e a n  t h a t  t h e  f i t  w a s  p o o r  i n  t h e  i n d i v i d u a l  c r o s s e s .  

F o r  e x a m p l e ,  in  t h e  c r o s s e s  ( M S £ 0 6  X  O h 4 0 B ) . ( A 1 5 8  X O h 4 0 B ) .  

a n d  ( A 1 5 8  X W £ 3 ) ,  r a t h e r  c l o s e  f i t s  w e r e  o b t a i n e d  f o r  t h e  o b s e r v e d  

a n d  t h e o r e t i c a l  g e o m e t r i c  m e a n s .  T h e  l a r g e  d i f f e r e n c e s  b e t w e e n

t h e  o b t a i n e d  a n d  c a l c u l a t e d  m e a n s  of  t h e  B t o  P  f o r  t h e  t w o
1

c r o s s e s  i n v o l v i n g  i n b r e d  R 5 3  s u b s t a n t i a t e d  t h e  h y p o t h e s i s  o f  e p i s 

t a s i s  f o r  t h e  d o m i n a n t  g e n e s  c o n t r i b u t e d  b y  R 5 3 .  F r o m  t h e s e  d a t a  

i t  c a n n o t  b e  c o n c l u d e d  w h e t h e r  t h e  n a t u r e  o f  t h e  g e n e  a c t i o n  a f f e c t i n g
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t

e a r  m o i s t u r e  c o n t e n t  w a s - p r e d o m i n a n t l y  a r i t h m e t i c  o r  g e o m e t r i c . *  

H o w e v e r ,  t h e  g e o m e t r i c  m e a n s  w e r e  s l i g h t l y  c l o s e r  t o  t h e  o b t a i n e d  

m e a n s  t h a n  t h e  a r i t h m e t i c  m e a n s  i n  a l l  c a s e s  w h e r e  t h e  t w o  c a l 

c u l a t e d  m e a n s  d i f f e r e d

G e n e  n u m b e r  a n d  h e r i t a b i l i t y . T h e  v a l u e s  c a l c u l a t e d  f o r  

m i n i m u m  g e n e  n u m b e r  a n d  h e r i t a b i l i t y  f o r  m o i s t u r e  c o n t e n t  o f  e a r s  

a r e  r e p o r t e d  i n  T a b l e  11.  F o r  t h e  c r o s s e s  ( M S 2 0 6  X  W 1 0 ) ,  ( M S 2 0 6  

X O h 4 0 B ) ,  a n d  ( A 1 5 8  X O h 4 0 B )  t h e  v a l u e s  f o r  g e n e  n u m b e r  w e r e  

i n  c l o s e  a g r e e m e n t  w i t h  t h o s e  c a l c u l a t e d  f o r  s i l k i n g  d a t e s .  F o r  

t h e  r e m a i n i n g  t h r e e  c r o s s e s  t h e  c a l c u l a t e d  g e n e  n u m b e r s  w e r e  

m u c h  l e s s  t h a n  t h o s e  c a l c u l a t e d  f o r  s i l k i n g  d a t e .  It  s e e m e d  p r o b 

a b l e  t h a t  t h e  l o w  g e n e  n u m b e r s  c a l c u l a t e d  f o r  t h e  c r o s s e s  i n v o l v 

i ng  W £ 3  m a y  h a v e  b e e n  d u e  t o  t h e  f a c t  t h a t  a t  l e a s t  o n e  o f  t h e  

a s s u m p t i o n s  o f  t h e  f o r m u l a  w a s  n o t  v a l i d .  T h i s  a s s u m p t i o n  i s  t h a t  

o n e  p a r e n t  s u p p l i e s  o n l y  p l u s  f a c t o r s  a n d  t h e  o t h e r  o n l y  m i n u s  

f a c t o r s  a m o n g  t h o s e  i n  w h i c h  t h e y  d i f f e r .  A s  p r e v i o u s l y  i n d i c a t e d .  

W £ 3  a l s o  a p p e a r e d  t o  c o n t a i n  d o m i n a n t  g e n e s  f o r  a  l o w e r  e a r  m o i s 

t u r e  c o n t e n t .  W h e n e v e r  t h e  a s s u m p t i o n s  o f  t h e  f o r m u l a  a r e  n o t  

t r u e ,  v a l u e s  a r e  g i v e n  w h i c h  m a y  b e  m u c h  s m a l l e r  t h a n  t h e  t r u e  

g e n e  n u m b e r .
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T A B L E  11

E S T I M A T E D  G E N E  N U M B E R  A N D  H E R 1 T A B 1 L I T Y  V A L U E S  F O R  
M O I S T U R E  C O N T E N T  O F  E A R S  H A R V E S T E D  A T  A  

U N I F O R M  P E R I O D  F R O M  P L A N T I N G

C r o s s
M i n i m u m  

G e n e  N u m b e  r

M a x i m u m  
H e  r i t a b i l i t y  

(%)

M S £ 0 6  x  W 1 0 1 0 . 5 5 8

MS<>06 x  O h 4 0 B 5 .4 5 8

R 5 3  x  O H 4 0 B 7 1 36

R 5 3  x  WZ3 3 0 54

A 158 x  O h 4 0 B 4 0 38

A 158 x WZ3 * 3 4 9

M e a n 4 9
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T h e  m a x i m u m  h e r i t a b i l i t y  v a l u e s  r e p o r t e d  i n  T a b l e  1 1 t e n d e d  

to  i n d i c a t e  t h a t  g o o d  p r o g r e s s  c o u l d  b e  m a d e  f r o m  s e l e c t i o n  w i t h i n  

t h e  F  g e n e r a t i o n  o f  a n y  o f  t h e  c r o s s e s  o n  t h e  b a s i s  o f  e a r  m o i s -
w

t u r e  c o n t e n t  a t  t h e  t i m e  o f  h a r v e s t  i n d i c a t e d .  G o o d  p r o g r e s s  c o u l d  

a l s o  b e  e x p e c t e d  f r o m  s e l e c t i o n  w i t h i n  t h e  b a c k c r o s s  p o p u l a t i o n s  

t o  t h e  l a t e  p a r e n t  i n  a l l  c r o s s e s ,  s i n c e  t h e  g e n e t i c  v a r i a n c e s  ( T a b l e  

7) w e r e  l a r g e  O n l y  i n  t h e  c a s e  o f  t h e  c r o s s e s  ( M S ^ 0 6  X W 1 0 ) ,  

( M S 2 0 6  X  O h 4 0 B ) ,  a n d  ( A 1 5 8  X  O h 4 0 B )  c o u l d  p r o g r e s s  b e  e x p e c t e d  

I r o m  s e l e c t i o n  w i t h i n  t h e  b a c k c r o s s  p o p u l a t i o n s  t o  t h e  e a r l y  p a r e n t  

b e c a u s e  t h e  g e n e t i c  v a r i a n c e  o f  t h e  o t h e r  t h r e e  c r o s s e s  w a s  n e g 

a t i v e  In  c r o s s e s  i n v o l v i n g  W Z3  h e r i t a b i l i t y  v a l u e s  f o r  m o i s t u r e  

c o n t e n t  w e r e  h i g h e r  t h a n  t h o s e  o b t a i n e d  f o r  s i l k i n g  d a t e s  M o r e  

p r o g r e s s  w o u l d  b e  e x p e c t e d  f r o m  s e l e c t i o n  f o r  e a r l y  m a t u r i t y  

b a s e d  o n  e a r  m o i s t u r e  c o n t e n t  t h a n  o n  s i l k i n g  d a t e  i n  t h e  c r o s s e s  

i n  w h i c h  W 2 3  w a s  i n v o l v e d .  S i m i l a r  h e r i t a b i l i t y  v a l u e s  f o r  e a r

x
m o i s t u r e  c o n t e n t  a n d  f o r  s i l k i n g  d a t e  w e r e  o b t a i n e d  i n  t h e  c r o s s  

( A 1 5 8  X O h 4 0 B ) .  H e r i t a b i l i t y  v a l u e s  f o r  t h e  o t h e r  f i v e  c r o s s e s  

w e r e  l a r g e r  f o r  e a r  m o i s t u r e  c o n t e n t - - i n d i c a t i n g  t h a t  m o r e  p r o g r e s s  

i n  a l t e r i n g  m a t u r i t y  c o u l d  b e  e x p e c t e d  f r o m  s e l e c t i o n  w i t h i n  s e g r e 

g a t i n g  p o p u l a t i o n s  o n  t h e  b a s i s  o f  e a r  m o i s t u r e  c o n t e n t  a t  h a r v e s t  

t h a n  f r o m  s e l e c t i o n  o n  t h e  b a s i s  o f  s i l k i n g  d a t e .
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M o i s t u r e  C o n t e n t  o f  E a r s  H a r v e s t e d  F i f t y  D a y s  
F r o m  t h e  D a t e  o f  S i l k i n g

In t w o  a d j a c e n t  r e p l i c a t i o n s  o f  t h e  e x p e r i m e n t ,  e a r s  w e r e  

h a r v e s t e d  f i f t y  d a y s  a f t e r  s i l k i n g ,  a n d  m o i s t u r e  c o n t e n t  o f  t h e  e a r  

w a s  d e t e r m i n e d .  P o l l i n a t i o n  w a s  p o o r  f o r  s o m e  o f  t h e  e a r s  o f  t h e  

l a t e - s i l k i n g  i n b r e d  W l O .  I n  t h e  i n t e r p r e t a t i o n  o f  t h e  d a t a ,  i t  s h o u l d

b e  r e m e m b e r e d  t h a t  t h e  e a r s  o f  p l a n t s  w h i c h  s i l k e d  l a t e  h a d  l e s s  

d e s i r a b l e  w e a t h e r  c o n d i t i o n s  f o r  m a t u r i n g  t h a n  e a r s  o f  p l a n t s  w h i c h  

s i l k e d  e a r l y .  C o o l e r  w e a t h e r  p r e v a i l e d  d u r i n g  t h e  l a t e r  p a r t  o f  t h e  

s e a s o n  t h a n  d u r i n g  t h e  e a r l i e r  p o r t i o n .  F r o s t  o c c u r r e d  b e f o r e  

s o m e  o f  t h e  e a r s  w e r e  h a r v e s t e d .

A c c o r d i n g  t o  S h a w  a n d  T h o m  ( 3 0 ) ,  e a r s  h a r v e s t e d  f i f t y  d a y s  

a f t e r  s i l k i n g  h a v e  r e a c h e d  m a x i m u m  d r y  w e i g h t  r e g a r d l e s s  o f  v a 

r i e t y  o r  w e a t h e r  c o n d i t i o n s .  I n  t h e  m a t e r i a l  h a r v e s t e d  b e f o r e  

f r o s t ,  i t  w a s  a p p a r e n t  o n  t h e  b a s i s  o f  i n c o m p l e t e  d e n t i n g  a n d  h i g h  

m o i s t u r e  c o n t e n t  t h a t  a l l  o f  t h e  e a r s  h a r v e s t e d  f i f t y  d a y s  a f t e r  

s i l k i n g  h a d  n o t  r e a c h e d  f u l l  m a t u r i t y .  R a t h e r  a n d  M a r s t o n  (27 )  

c o n c l u d e d  t h a t  m a x i m u m  d r y  w e i g h t  w a s  n o t  o b t a i n e d  u n t i l  t h e  

m o i s t u r e  c o n t e n t  o f  e a r s  w a s  r e d u c e d  t o  a p p r o x i m a t e l y  4 0  p e r  

c e n t .  I n  t h e  s t u d i e s  o f  S h a w  a n d  T h o m ,  a n d  R a t h e r  a n d  M a r s t o n ,  

o n l y  F j  d o u b l e - c r o s s  h y b r i d s  w e r e  u s e d ,  w h i l e  t h e  p r e s e n t  s t u d y
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i n c l u d e d  t h e  F ^ ,  p a r e n t a l  i n b r e d ,  a n d  b a c k c r o s s  p o p u l a t i o n s  i n  a d 

d i t i o n  t o  t h e  F j  s i n g l e - c r o s s  h y b r i d  E v e n  i n  t h e  F ^  s i n g l e - c r o s s  

h y b r i d  t h e r e  w e r e  s o m e  e a r s  t h a t  a p p a r e n t l y  w e r e  n o t  m a t u r e  f i f t y  

d a y s  a f t e r  s i l k i n g .  T h e  t i m e  o f  m a x i m u m  e a r  d r y  w e i g h t  w a s  n o t  

d e t e r m i n e d .  T h e  m e a n s  a n d  t h e i r  s t a n d a r d  d e v i a t i o n s  a n d  t h e  t o t a l  

a n d  g e n e t i c  v a r i a n c e s  f o r  e a r  m o i s t u r e  c o n t e n t  f i f t y  d a y s  a f t e r  

s i l k i n g  f o r  t h e  c r o s s e s  a r e  r e p o r t e d  i n  T a b l e  1Z. F r e q u e n c y  d i s 

t r i b u t i o n s  a n d  t h e  t o t a l  n u m b e r  o f  e a r s  f o r  t h e  p o p u l a t i o n s  o f  t h e  

s i x  c r o s s e s  a r e  r e p o r t e d  i n  T a b l e  13. T h e  n u m b e r  o f  p l a n t s  u s e d  

i n  t h i s  h a r v e s t  w a s  m u c h  s m a l l e r  t h a t  i n  t h e  u n i f o r m  h a r v e s t  f r o m  

p l a n t i n g .  H o w e v e r ,  t h e  a g r e e m e n t  b e t w e e n  t h e  o b t a i n e d  m e a n s  f o r  

t h e  s a m e  i n b r e d  l i n e  i n v o l v e d  i n  d i f f e r e n t  c r o s s e s  a d d e d  c o n f i d e n c e  

t o  t h e  o b t a i n e d  r e s u l t s .

D o m i n a n c e  r e l a t i o n s h i p s . B e c a u s e  o f  t h e  p r e v i o u s l y  m e n t i o n e d  

d i f f e r e n c e s  i n  t h e  w e a t h e r  c o n d i t i o n s  f o r  t h e  m a t u r i n g  o f  e a r s ,  t h e  

f o l l o w i n g  d i s c u s s i o n  o f  t h e  r e s u l t s  i s  p r e s e n t e d  w i t h  t h e  k n o w l e d g e  

t h a t  w e a t h e r  c o n d i t i o n s  m a y  h a v e  c o n s i d e r a b l y  i n f l u e n c e d  t h e  r e s u l t s .  

T h e  p o p u l a t i o n s  t h a t  w e r e  m o s t  a f f e c t e d  b y  l e s s  f a v o r a b l e  w e a t h e r  

c o n d i t i o n s  f o r  m a t u r a t i o n  o f  c o r n  w e r e  t h e  l a t e  p a r e n t s  a n d  t h e  

b a c k c r o s s e s  t o  t h e  l a t e  p a r e n t s .
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T A B L E  12

MEANS AND THEIR STANDARD DEVIATIONS. TOTAL AND 
GENETIC VARIANCES FOR MOISTURE CONTENT OF 

EARS HARVESTED FIFTY DAYS AFTER  SILKING

Population
Mean
Days

S.D. of 
Mean

Total
Variance

Genetic
Variance

MS206 45;8

MS206 x W10 

0.47 7.54

•

to MS206 43.4 0.27 6.50 1.95

F 1 43.8 0.32 4.55

F 2 46.1 0.25 5.80 1.25

B j to W10 49.8 0.38 12.02 7.47

W10 63.4 1.41 49.98

MS206 44.0

MS206 x Oh40B 

0.39 5.95

Bj to MS206 42.8 0.26 5.04 1.64

F 1 ' 43.7 0.28 3.40

F 2 45.2 0.25 5.32 1.92

B j to Oh40B 48.6 0.40 13.32 9.92

Oh40B 54.3 0.57 11.14

R53 48.5

R53 x Oh40B 

0.43 7.06

Bj to R53 45.6 0.19 3.04 - 0 .34

F 1 46.2 0.28 3.38

F 2
47.1 0.38 12.71 9.33

B j to Oh40B 48.3 0.32 9.33 5.95

Oh40B 54.8 0.68 15.31
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T A B L E  12  ( C o n t i n u e d )

Population
Mean S.D. of Total Genetic
Days Mean Variance Variance

R53 x W23

R53 47.3 0.29 3.19

Bj to R53 44.0 0.20 3.32 0.32

F i 43.1 0.26 3.00

F 2 43.8 0.29 8.09 5.09

B j to W23 44.3 0.25 5.06 2.06

W23 46.6 0.98 35.40

A l 58 x Oh40B

Al 58 49.3 0.45 7.20

B  ̂ to A 15 8 47.5 0.35 10.67 4.70

F i 48.1 0.40 5.97

F 2 49.2 0.34 9.15 3.18

to OH40B 50.6 0.32 9.20 3.23

Oh40B 55.8 0.62 12.71

A l 58 x W23

A l 58 47.6 0.46 8.75

Bj to A158 45.4 0.21 3.74 1.28

F 1 45.4 0.26 2.46

F 2 46.1 0.42 14.51 12.05

B l  to W23 47.2 0.38 12.42 9.96

W23 49.6 1.40 59.15
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T A B L E  13

FREQUENCY DISTRIBUTION FOR MOISTURE CONTENT OF 
EARS HARVESTED FIFTY DAYS FROM THE DATE OF 

SILKING FOR POPULATIONS OF CORN CROSSES

_  P e r  Cent Moisture
Popu- __________________________ _______________________
lation 33 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

MS206 x W10

MS206 1 1 2 4 5 5 5 4 2 1 1 2 1
B. to ] 
MS206 ]

1 6 4 13 15 12 12 11 6 3 5 1

r i 1 3 5 8 8 6 8 2 1 2 1

U  ,
4 5 10 12 9 21 13 7 8 1 4

B . t o  ] 
W10 j

1 1 3  3 7 9 12 11 9 9 5 3 3 6

W10 2 1 2

MS206 x Oh40B

MS 20 6 3 4 4 7 9 4 3 2 2 1
B to ] 
MS206 ] 1 2 3 10 8 15 10 10 12 3 1 1

F i 1 2 3 7 7 7 1 1 2 2

B? to 1
On40B ]

1 3 9

2

12 16 20 6 

5 3 5 10

7

10

4

15

6

12

2

8

1

3 5 3 1

Oh40B • 2 4 1 3 8 4 4

R53 x Oh40B

R53 4 6 6 7 8 3 2 1
B to ] 
RSZ  ] 3 7 23 16 23 6 5 2 2 1

F 1 3 5 8 17 6 1 1 1

F 2 1 4 5 15 8 11 15 9 4 6 5 2 1
B to ] 
Oh40B ] 2 2 9 7 5 18 12 9 12 5 2 2 4
Oh40B 2 8 3 3 3 2
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T A B L E  13  ( C o n t i n u e d )

P e r  Cent Moisture
Total

56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

MS206 x W10

34

89

45

94

1 1 '  1 85

1 2 3  1 3  1 2 1  1 3 2 25

MS206 x OK40B

39

76

42

87

1 1 1  85

3 1 2  1 1 34

R53 x OH40B

1 38

88 
42

1 1 88 

1 1 91

3 1 4  1 1 1  1 33
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P e r  Cent Moisture  
Popu-  __________________________________

33 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

R53 x W23

R53 4 3 8 10 4 4 4 1
B. to ] 
R53 ]

1 2 4 16 17 16 14 10 1 1

F 1 5 7 8 7 10 4 2 1

F 2 4 9 12 12 10 16 15 7 3 2 2 1
B to ] 
W23 ]

1 1 9 11 16 12 14 8 8 2 1

W23 1 1 4 2 3 2 2 2 5 1 1 4 3 3 2 1

A158 x Oh40B

A158 3 5 3 8 2 3 3 5 2 1 1
B. to ] 
AI58 ]

1 1 4 8 13 15 13 1 1 3 9 5 3 1

F 1 3 3 9 5 5 4 3 3 1 2

F , 4 6 2 6 3 14 13 7 14 3 5 1
B^ to ] 
Oh40B ] 4 4 8 12 9 13 11 13 7 2 2

OH40B
*

1 3 3 4 4 3

A158 x W23

A158 2 5 7 6 7 1 5 2 2 2 1
B. to ] 
A158 ] 1 3 2 13 12 24 12 10 5 3 1

F i 1 1 2 10 10 6 4 3

B ? t o  ] 
W23 ]

1 1 5

1

7-

4

5

4

10 16 

12 15

13 7 

10 10

4

9

6

5

4

3 5 1

3

2 2

W23 1 1 1 1 3 1 1 1 2 3 4 1 2 2
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P e r  Cent Moisture
- — ■ ■ ■ -------------------------------------------------------------------------------------------------- Total
56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

R53 x W23

1

A158 x OH40B

36

1 1 89

38

1 1 80

3 1 1 1 91

2 3 3 4 1 1 1 33

A158 x W23 •

1 41

86

37

1 1 84

1 1 85

1 1 1 1 2 30

38

82

44

94

83

37
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A  s u m m a r y  o f  t h e  d o m i n a n c e  r e l a t i o n s h i p s  f o r  t h e  m o i s t u r e  

c o n t e n t  o f  e a r s  h a r v e s t e d  f i f t y  d a y s  a f t e r  s i l k i n g  i s  p r e s e n t e d  i n  

T a b l e  14.  F o r  t h e  c r o s s  ( M S Z 0 6  X  W 1 0 ) .  s l i g h t  h e t e r o s i s  w a s  e x 

h i b i t e d  f o r  a  l o w e r  e a r  m o i s t u r e  c o n t e n t  f i f t y  d a y s  a f t e r  s i l k i n g  

a s  e v i d e n c e d  b y  a  c o m p a r i s o n  o f  t h e  m e a n  o f  t h e  F j  w i t h  t h e  e a r l y  

p a r e n t  M S 2 0 6  ( T a b l e  12) .  S i n c e  t h e  g e n e t i c  v a r i a n c e  o f  t h e  b a c k -  

c r o s s  t o  M S 2 0 6  w a s  m u c h  l e s s  t h a n  t h a t  o f  t h e  b a c k c r o s s  t o  W 1 0 ,  

i t  a p p e a r e d  t h a t  t h e r e  w a s  a  r a t h e r  h i g h  d e g r e e  o f  g e n i c  d o m i n a n c e  

f o r  l o w e r  e a r  m o i s t u r e  c o n t e n t  f o r  g e n e s  c o n t r i b u t e d  b y  MS<£06.  

S i n c e  t h e  g e n e t i c  v a r i a n c e  e s t i m a t e d  f o r  t h e  F  w a s  s l i g h t l y  l e s s
w

t h a n  t h a t  o f  t h e  B j  t o  M S £ 0 h  p o p u l a t i o n ,  i t  w a s  b e l i e v e d  t h a t  n o  

g e n i c  d o m i n a n c e  w a s  a c t u a l l y  i n v o l v e d  i n  t h i s  c r o s s .  F p i s t a s i s  

d i d  n o t  a p p e a r  t o  b e  i n v o l v e d  b e c a u s e  o f  t h e  r e l a t i v e l y  l a r g e  d i f 

f e r e n c e s  b e t w e e n  t h e  m e a n s  o f  t h e  F . .  F  . a n d  B  t o  tVlO. I n b r e d
i  M X

W 1 0  w a s  e x t r e m e l y  h i g h  a n d  v a r i a b l e  i n  m o i s t u r e .  T h i s  c o n d i t i o n  

w a s  p r o b a b l y  d u e  t o  e x t r e m e  l a t e n e s s  i n  s i l k i n g ,  d i f f e r e n c e s  i n  e a r  

p o l l i n a t i o n ,  a n d  v a r y i n g  w e a t h e r  c o n d i t i o n s  f o r  e a r - d r y i n g  a s s o c i a t e d  

w i t h  d i f f e r e n c e s  i n  s i l k i n g .  T h e  f r e q u e n c y  d i s t r i b u t i o n  o n  s i l k i n g  

d a t e  ( T a b l e  3) s h o w s  t h a t  t h e  e a r s  o f  W 10 h a d  f r o m  t h i r t y  t o  f i f t y -  

o n e  d a y s  a f t e r  s i l k i n g  t o  d e v e l o p  b e f o r e  k i l l i n g  f r o s t  o c c u r r e d  o n  

S e p t e m b e r  29-
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T A B L E  14

S U M M A R Y  O F  D O M I N A N C E  R E L A T I O N S H I P S  F O R  M O I S T U R E  
C O N T E N T  O F  E A R S  H A R V E S T E D  F I F T Y  D A Y S  A F T E R

S I L K I N G  F O R

M S 2 0 6  x  W 1 0

S l i g h t  h e t e r o s i s  
N o  g e n i c  d o m i n a n c e  
N o  e p i s t a s i s

M S Z 0 6  x  Q h 4 0 B

C o m p l e t e  p h e n o t y p i c .
d o m i n a n c e  

P a r t i a l  g e n i c  d o m i n a n c e  
N o  e p i s t a s i s

R 5 3  x  Q h 4 0 B

S l i g h t  h e t e r o s i s  
C o m p l e t e  g e n i c  d o m i n a n c e  
P o s s i b l e  e p i s t a s i s

C O R N  C R O S S E S

R 5 3  x  W Z 3

D e f i n i t e  h e t e r o s i s  
P a r t i a l  g e n i c  d o m i n a n c e  
P o s s i b l e  e p i s t a s i s

A 1 5 8 x  O h 4 0 B

S l i g h t  h e t e r o s i s  
( E v i d e n c e  f o r  o r  a g a i n s t

g e n i c  d o m i n a n c e  n o t  c l e a r )  
P o s s i b l e  e p i s t a s i s

A 1 58  x W ^ 3

S l i g h t  h e t e r o s i s  
A l m o s t  c o m p l e t e  g e n i c  

d o m i n a n c e  
P o s s i b l e  e p i s t a s i s
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In t h e  c r o s s  ( M S 2 0 6  X O h 4 0 B ) ,  t h e  m e a n  o f  t h e  a n d  B  j

t o  MS<£06 w e r e  c l o s e  a p p r o x i m a t i o n s  o f  t h e  m e a n  o f  M S £ 0 6 .  C o m 

p l e t e  p h e n o t y p i c  d o m i n a n c e  w a s  i n d i c a t e d  f o r  a  l o w e r  e a r  m o i s t u r e  

c o n t e n t .  T h e  g e n e t i c  v a r i a n c e  o f  t h e  b a c k t  r o s s  t o  M S £ 0 6  w a s  

s l i g h t l y  s m a l l e r  t h a n  t h a t  o f  t h e  F  a n d  m u c h  s m a l l e r  t h a n  t h e  

g e n e t i c  v a r i a n c e  e s t i m a t e d  f o r  t h e  b a c k c r o s s  t o  O h 4 0 B .  A l t h o  u g h  

p a r t  o f  t h e  v a r i a b i l i t y  f o r  t h e  B ^  t o  O h 4 0 B  c a n  p r o b a b l y  b e  e x 

p l a i n e d  b y  m o r e  v a r i a t i o n  i n  w e a t h e r  c o n d i t i o n s  f o r  e a r - d r y i n g ,  i t  

i s  b e l i e v e d  t h a t  t h e r e  w a s  s l i g h t  g e n i c  d o m i n a n c e  f o r  l o w e r  e a r  

m o i s t u r e  f o r  t h e  g e n e s  c o n t r i b u t e d  b y  M S £ 0 6 .  B e c a u s e  o f  t h e  r e l 

a t i v e l y  l a r g e  d i f f e r e n c e  b e t w e e n  t h e  m e a n  o f  t h e  F j  a n d  B ^  t o  

O h 4 0 B ,  e p i s t a s i s  a p p e a r e d  n o t  t o  b e  i n v o l v e d  i n  t h i s  c r o s s .  S e g 

r e g a t i o n  i n  t h e  b a c k c r o s s  t o  M S £ 0 6  f o r  l o w e r  e a r  m o i s t u r e  ( T a b l e  

13) b e y o n d  t h a t  o f  t h e  F j  o r  M S £ 0 6  i n d i c a t e d  t h a t  c o n s i d e r a b l e  

i n t  r a - a l l e l i c  a n d  i n t e r a l l e l i c  g e n e  i n t e r a c t i o n s  m u s t  h a v e  o c c u r r e d .  

R e s u l t s  f o r  e a r  m o i s t u r e  c o n t e n t  f i f t y  d a y s  a f t e r -  s i l k i n g  f o r  t h e  

c r o s s  ( M S £ 0 6  X  O h 4 0 B )  w e r e  s i m i l a r  t o  r e s u l t s  o b t a i n e d  f o r  s i l k 

i n g  d a t e  a n d  e a r  m o i s t u r e  c o n t e n t  a t  a  u n i f o r m  p e r i o d  f r o m  d a t e  

o f  p l a n t i n g .

S l i g h t  h e t e r o s i s  w a s  e x h i b i t e d  f o r  a  l o w e r  m o i s t u r e  c o n t e n t  

i n  t h e  c r o s s  ( R 5 3  X  O h 4 0 B ) ,  s i n c e  t h e  F ^  m e a n  w a s  s i g n i f i c a n t l y
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l e s s  t h a n  t h a t  o f  R 5 3  B e c a u s e  t h e  m e a n s  of  t h e  f i r s t  f i v e  p o p u 

l a t i o n s  w e r e  r e l a t i v e l y  c l o s e  t o g e t h e r  a n d  v e r y  l i t t l e  s e g r e g a t i o n  

f o r  h i g h  e a r  m o i s t u r e  b e y o n d  t h e  w a s  o b s e r v e d  i n  t h e  F ^  a n d

B  j t o  O h 4 0 B  p o p u l a t i o n s  o f  t h e  f r e q u e n c y  d i s t r i b u t i o n ,  it  a p p e a r e d  

t h a t  e p i s t a s i s  w a s  i n v o l v e d  in  t h i s  c r o s s .  A l s o ,  i n  t h e  s t u d i e s  o f  

s i l k i n g  d a t e  a n d  of  e a r  m o i s t u r e  c o n t e n t  a t  a  u n i f o r m  h a r v e s t  p e 

r i o d  f r o m  p l a n t i n g ,  s o m e  d e g r e e  o f  e p i s t a s i s  f o r  e a r l i n e s s  w a s  

e x h i b i t e d  i n  t h e  c r o s s e s  i n v o l v i n g  R 5 3 .  T h e  n e g a t i v e  g e n e t i c  v a r i 

a b i l i t y  o f  t h e  b a c k c r o s s  t o  R 5 3  s u g g e s t e d  c o m p l e t e  g e n i c  d o m i n a n c e  

o f  g e n e s  f o r  a  l o w e r  e a r  m o i s t u r e  c o n t e n t  f i f t y  d a y s  a f t e r  s i l k i n g  

c o n t r i b u t e d  b y  R 5 3 .

A  c o m p a r i s o n  o f  t h e  F j  m e a n  o f  t h e  c r o s s  ( R 5 3  X W 2 3 )  

w i t h  t h a t  o f  t h e  t w o  p a r e n t s  r e v e a l e d  d e f i n i t e  h e t e r o s i s  f o r  a  l o w e r  

p e r c e n t a g e  o f  m o i s t u r e  f i f t y  d a y s  a f t e r  t h e  d a t e  o f  s i l k i n g .  T h e  

m e a n s  o f  t h e  t w o  p a r e n t s  w e r e  a p p r o x i m a t e l y  e q u a l .  H o w e v e r ,  W 2 3  

w a s  l a t e r  i n  s i l k i n g  a n d  t h e  e a r s  h a d  l e s s  f a v o r a b l e  w e a t h e r  c o n 

d i t i o n s  f o r  d r y i n g .  B e c a u s e  t h e r e  w a s  n o t  a  s i g n i f i c a n t  d i f f e r e n c e  

b e t w e e n  t h e  m e a n s  o f  B ^  t o  R 5 3  a n d  B ^  t o  W 2 3 ,  i t  a p p e a r e d  t h a t  

b o t h  p a r e n t s  c o n t r i b u t e d  d o m i n a n t  g e n e s  t o  t h e  o b s e r v e d  h e t e r o s i s .  

T h e  l o w e r  g e n e t i c  v a r i a n c e  o f  t h e  B j  t o  R 5 3  c o m p a r e d  t o  t h a t  o f

t h e  F  a n d  B .  t o  W 2 3  i n d i c a t e d  s o m e  d e g r e e  o f  g e n i c  d o m i n a n c e  
6 1



f o r  t h e  g e n e s  c o n t r i b u t e d  b y  R 5 3 .  H o w e v e r ,  s i m i l a r  s e g r e g a t i o n  

f o r  l o w e r  e a r  m o i s t u r e  i n  b o t h  b a c k c r o s s  p o p u l a t i o n s  ( T a b l e  13) 

i n d i c a t e d  i n t e r m e d i a t e  g e n i c  d o m i n a n c e .  S i n c e  b o t h  p a r e n t s  a p 

p a r e n t l y  c o n t a i n e d  d o m i n a n t  g e n e s  f o r  l o w e r  m o i s t u r e  c o n t e n t ,  

t h e  i n h e r i t a n c e  d a t a  c o u l d  n o t  b e  e x p e c t e d  t o  b e  c r i t i c a l  o n  g e n i c  

d o m i n a n c e .  B e c a u s e  o f  t h e  s m a l l  d i f f e r e n c e s  b e t w e e n  t h e  m e a n s  

of  t h e  F  , F  a n d  t h e  b a c k c r o s s e s ,  s o m e  d e g r e e  o f  e p i s t a s i s  m a y  

h a v e  b e e n  i n v o l v e d  T h e  e x t r e m e  v a r i a b i l i t y  i n  e a r  m o i s t u r e  c o n 

t e n t  o f  W 2 3  m a y  h a v e  b e e n  d u e  t o  t h e  v a r i a b i l i t y  i n  s i l k i n g  d a t e  

a n d  m o r e  r a p i d  l o s s  o f  m o i s t u r e  i n  t h e  e a r s  t h a t  s i l k e d  e a r l i e r  

In t h i s  c r o s s ,  r e s u l t s  f o r  m o i s t u r e  c o n t e n t  o f  e a r s  h a r v e s t e d  f i f t y  

d a y s  a f t e r  s i l k i n g  w e r e  d i f f e r e n t  f r o m  t h o s e  h a r v e s t e d  a t  a  u n i f o r m  

p e r i o d  f r o m  p l a n t i n g .  In t h e  u n i f o r m  e a r  h a r v e s t  f r o m  p l a n t i n g  

d a t e ,  t h e  e f f e c t s  o f  t h e  W 23  g e n e s  f o r  r a p i d  e a r  m o i s t u r e  d e p l e t i o n  

h a d  n o t  b e e n  f u l l y  r e a l i z e d  a n d  w e r e  m a s k e d  t o  s o m e  e x t e n t  b y  

d o m i n a n t  g e n e s  o f  R 5 3  f o r  e a r l y  s i l k i n g .

In  t h e  c r o s s  ( A 1 5 8  X O h 4 0 B ) ,  s l i g h t  h e t e r o s i s  w a s  e x h i b i t e d  

f o r  a  l o w e r  p e r c e n t a g e  o f  e a r  m o i s t u r e  f o r  e a r s  h a r v e s t e d  f i f t y  

d a y s  a f t e r  s i l k i n g - - a s  i n d i c a t e d  b y  t h e  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

t h e  m e a n s  of  t h e  F   ̂ a n d  A 1 5 8 .  B e c a u s e  t h e  g e n e t i c  v a r i a n c e s  o f  

t h e  b a c k c  r o s s e s  a n d  t h e  F  w e r e  a p p r o x i m a t e l y  t h e  s a m e ,  t h e
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e v i d e n c e  f o r  o r  a g a i n s t  g e n i c  d o m i n a n c e  w a s  n o t  c l e a r .  SI i g h t  

s e g r e g a t i o n  f o r  l o w e r  e a r  m o i s t u r e  c o n t e n t  b e y o n d  t h a t  o f  t h e  F j  

a n d  A 1 5 8  o c c u r r e d  i n  t h e  b a c k c r o s s  t o  A 1 5 8  a n d  t h e  F  - - i n d i c a t i n g  

t h a t  i n t  r a - a l l e l i c  a n d  i n t e r a l l e l i c  g e n e  i n t e r a c t i o n s  o c c u r r e d .  T h e  

c l o s e n e s s  o f  t h e  m e a n s  o f  t h e  f i r s t  f i v e  p o p u l a t i o n s  i n d i c a t e d  t h a t  

e p i s t a s i s  m a y  h a v e  b e e n  i n v o l v e d  i n  t h i s  c r o s s

S l i g h t  h e t e r o s i s  f o r  l o w e r  m o i s t u r e - c o n t e n t  w a s  e x h i b i t e d  in 

t h e  c r o s s  ( A 1 5 8  X W 2 3 ) .  s i n c e  t h e  m e a n  o f  t h e  F j  w a s  s i g n i f i c a n t l y  

l e s s  t h a n  t h a t  o f  A 1 5 8  C o m p l e t e  g e n i c  d o m i n a n c e  w a s  i n d i c a t e d  

l o r  t h e  g e n e s  c o n t r i b u t e d  b y  A 1 5 8  b e c a u s e  t h e  g e n e t i c  v a r i a n c e  o f  

b a c k c r o s s  t o  A 158  w a s  s m a l l  a n d  m u c h  l e s s  t h a n  t h a t  of  t h e  F  a n d
Cm

b a c k c  r o s s  t o  W 2 3 .  H o w e v e r .  W 2 3  m o s t  l i k e l y  c o n t r i b u t e d  s o m e  

d o m i n a n t  g e n e s  f o r  r a p i d  m o i s t u r e  d e p l e t i o n  b e c a u s e  s e v e r a l  e a r s  

w e r e  l o w e r  i n  m o i s t u r e  c o n t e n t  a t  h a r v e s t  t h a n  A 1 5 8 .  a n d  s i m i l a r  

s e g r e g a t i o n  f o r  l o w  e a r  m o i s t u r e  o c c u r r e d  i n  t h e  b a c k c r o s s  p o p u l a 

t i o n s  ( T a b l e  13) T h e  l a r g e  v a r i a b i l i t y  o f  W 23  m a y  h a v e  b e e n  d u e  

t o  l e s s  f a v o r a b l e  w e a t h e r  c o n d i t i o n s  f o r  d r y i n g  o f  e a r s  o n  p l a n t s  

t h a t  s i l k e d  l a t e .  S o m e  e p i s t a s i s  m a y  h a v e  b e e n  i n v o l v e d  b e c a u s e  

of  t h e  r e l a t i v e l y  s m a l l  d i f f e r e n c e s  b e t w e e n  t h e  m e a n s  o f  t h e  F j ,

F ^ ,  a n d  t h e  b a c k c r o s s e s .  T h e  c h a r a c t e r i s t i c s  o f  t h e  d o m i n a n c e  

r e l a t i o n s  o b t a i n e d  i n  t h e  s t u d y  o f  t h e  m o i s t u r e  c o n t e n t  o f  e a r s
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harvested by the two methods were somewhat different. At the 

harvest of ears  at a uniform period from  planting, the full effect  

of the genes for rapid ear  m oisture  depletion contained by W2 3 had 

not been fully realized.

A com parison of the dominance relationships for the three  

maturity studies revealed that som e degree of h e tero s is  for e a r l i 

ness  was exhibited in the c r o s s e s  (R53 X Oh40B), (A158 X Oh40B). 

and (A158 X W23) in every  comparison. The c r o s s  (MS206 X W10) 

showed complete phenotypic dominance for e a r l in e s s  in the studies  

of silking date and ear moisture content at a uniform harvest  

period from planting. However, slight heteros is  was exhibited in 

the ear harvest fifty days after silking. Complete phenotypic dom 

inance for low m oisture was indicated for the c r o s s  (MS206 X 

Oh40B) for both ear m oisture studies.  However, slight heteros is  

was exhibited for early  silking. In the c r o s s  (R53 X W23), c o m 

plete phenotypic dominance was indicated for early  silking and def

inite heteros is  for the two ear  m oisture  studies. The changes of 

environment during the growing season may have been an im por

tant factor in determining whether a particular c r o s s  exhibited  

phenotypic dominance or heteros is  for the three maturity studies.

In maturity studies of tomatoes. P ow ers  ( 22)  showed that phenotypic
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d o m i n a n c e  m a y  b e  e x h i b i t e d  b y  a  i r o s s  in o n e  s e a s o n  a n d  t h a t  

h e t e r o s i s  m a y  b e  c l e a r l y  i n d i c a t e d  in  a  d i f f e r e n t  s e a s o n .  T h i s  

e v i d e n c e  w a s  p r e s e n t e d  in  s u p p o r t  of  t h e  h y p o t h e s i s  t h a t  h e t e r o s i s  

a n d  d o m i n a n c e  r e p r e s e n t  d e g r e e s  of  i d e n t i c a l  p h e n o m e n a  a n d  a r e  

d e p e n d e n t  u p o n  t h e  s a m e  p h y s i o l o g i c a l  g e n e t i c  p r o c e s s e s

C o m p l e t e  o r  a l m o s t  c o m p l e t e  g e n i c  d o m i n a n c e  f o r  e a r l i n e s s  

w a s  i n d i c a t e d  f o r  t h e  c r o s s e s  ( R 5 3  X O h 4 0 B )  a n d  ( A 1 5 8  X WZ3)  in 

a l l  t h r e e  m a t u r i t y  s t u d i e s .  F o r  t h e  c r o s s  (MSciOb X WTO),  c o m 

p l e t e  g e n i c  d o m i n a n c e  l o r  e a r l i n e s s  w a s  i n d i c a t e d  l o r  t h e  s t u d i e s  

o n  s i l k i n g  d a t e  a n d  m o i s t u r e  c o n t e n t  o f  e a r s  h a r v e s t e d  a t  a  u n i -  

l o r m  p e r i o d  f r o m  p l a n ’T n g  H o w e v e r  i n  t h e  h a r v e s t  f i l t y  d a y s  

a l t e r  s i l k i n g  i n t e r m e d i a t e  g e n i c  d o m i n a n c e  f o r  e a r  m o i s t u r e  c o n t e n t  

w a s  e x h i b i t e d .  C o m p l e t e  g e n i c  d o m i n a n c e  l o r  e a r l i n e s s  w a s  e x 

h i b i t e d  i n  t h e  c r o s s  ( M S ^ 0 6  X O h 4 0 B )  f o r  s i l k i n g  d a t e  a n d  p a r t i a l  

g e n i c  d o m i n a n c e  f o r  b o t h  m o i s t u r e  s t u d i e s  F o r  t h e  c r o s s  ( R 5 3  

X WZ3) .  c o m p l e t e  g e n i c  d o m i n a n c e '  f o r  e a r l i n e s s  w a s  i n d i c a t e d  

m  t h e  s t u d i e s  of  s i l k i n g  d a t e  a n d  m o i s t u r e  c o n t e n t  of  e a r s  h a r 

v e s t e d  a t  a  u n i f o r m  p e r i o d  f r o m  p l a n t i n g  H o w e v e r ,  f o r  t h e  h a r 

v e s t  f i f t y  d a y s  a f t e r  s i l k i n g ,  o n l y  p a r t i a l  g e n i c  d o m i n a n c e  w a s  e x 

h i b i t e d .  C o m p l e t e  g e n u  d o m i n a n c e  f o r  e a r l i n e s s  w a s  i n d i c a t e d  

l o r  s i l k i n g  i n  t h e  c r o s s  ( A 1 5 8  X O h 4 0 B ) .  H o w e v e r ,  p a r t i a l  g e n i c



79
%

d o m i n a n c e  l o r  l o w e r  e a r  m o i s t u r e  w a s  e x h i b i t e d  f o r  t h e  h a r v e s t  a t  

a  u n i f o r m  p e r i o d  f r o m  p l a n t i n g ,  a n d  e \  i d e m  c f o r  o r  a g a i n s t  g e n u  

d o m i n a n c e  w a s  n o t  c l e a r  f o r  t h e  h a r v e s t  f i f t y  d a y s  a f t e r  s i l k i n g  

In a l l  t h r e e  m a t u r i t y  s t u d i e s ,  n o  e p i s t a s i s  w a s  e v i d e n t  i n  

t h e  t w o  c r o s s e s  i n v o l v i n g  t h e  e a r l y  i n b r e d  M S ^ 0 6  S o m e  d e g r e e  

of  e p i s t a s i s  w a s  p o s s i b l y  i n v o l v e d  i n  t h e  r e m a i n d e r  o f  t h e  c r o s s e s .  

H o w e v e r ,  it  w a s  e x h i b i t e d  t o  a  s t r o n g e r  d e g r e e  in t h e  c r o s s e s  1 1 1- 

v ol  v i n g  R 5 3

N a t u r e  o f g e n e  a c t i o n  C a l c u l a t e d  m e a n s  b a s e d  o n  t h e  a s 

s u m p t i o n  o f  a r i t h m e t i c  o r  g e o m e t r i c  g e n e  a c t i o n  f o r  t h e  a n d

b a c k c  r o s s  p o p u l a t i o n s  f o r  e a r  m o i s t u r e *  c o n t e n t  f i f t y  d a y s  a f t e r  

s i l k i n g  a r e  p r e s e n t e d  in T a b l e  15.  In a l l  c o m p a r i s o n s  t h e  o b t a i n e d  

m e a n s  w e r e  l e s s  t h a n  t h e  c a l c u l a t e d  m e a n s  a n d  t h e  d i f f e r e n c e s  

b e t w e e n  t h e  t w o  c a l c u l a t e d  m e a n s  w e r e  s m a l l  T h e  c a l c u l a t e d  B^  

t o  P j  m e a n s  w e r e  i d e n t i c a l  in a l m o s t  a l l  c a s - e s  b e c a u s e  of  t h e  

s m a l l  d i f f e r e n c e s  o b t a i n e d  b e t w e e n  t h e  F j  a n d  P   ̂ m e a n s .  T h e  

a n a l y s i s  o f  v a r i a n c e  r e v e a l e d  a  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

t h e  m e a n  o f  t h e  o b t a i n e d  m e a n s  a n d  t h e  m e a n  o f  t h e  c a l c u l a t e d  

a r i t h m e t i c  o r  g e o m e t r i c  m e a n s  f o r  t h e  F ^  a n d  B j  t o  P j  p o p u l a t i o n s  

F o r  t h e  B  t o  P  p o p u l a t i o n s ,  t h e  c a l c u l a t e d  a r i t h m e t i c  a n d
X b

g e o m e t r i c  m e a n s  d i f f e r e d  v e r y  l i t t l e ,  a n d  t h e  m e a n  of  t h e  o b t a i n e d
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T A B L E  15

O B T A I N E D  A N D  C A L C U L A T E D  A R I T H M E T I C  A N D  G E O M E T R I C  
M E A N S  F O R  M O I S T U R E  C O N T E N T  O F  E A R S  H A R V E S T E D

F I F T Y  D A Y S  A F T E R  S I C K I N G

F ^  P o p u l a t i o n

C r o s  s

MS Z O o  x W 1 0

MS<£06 x O h 4 0 B

R 5 3 x O h 4 0 B

R5 3  x WZ3

A I 5 8  x O h 4 0 B

A 1 5 8  x W 2 3

O b t a  m o d  
M e a n  

<%)

4 6  1 

4 5  L 

4 7 .  1 

4 3 . 8  

4 9  I  

4 6 .  I

C a l c u l a t e d  M e a n

A  r  i t h 
m e  t i t  

( % )

4 9  I

4 6  4

4 8  9 

4 5  0

50 3

4 7  0

G e o 
m e t  r i c  

{ % )

4 8  6

4 6  2 

4 8  8

4 5  0 

50 3

4 7  0

M e  a n  

F  v a l u e

4 6  3 4 7  8

2 1 8 * - *

4 7  6

30  . 2 ’'

S i g n i f i c a n t  a t  t h e  5% l e v e l

S i g n i f i c a n t  a t  t h e  1% l e v e l
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T A B L E  1 5  ( C o n t i n u e d )

B j  t o  P j  P o p u l a t i o n B  j t o  P ^  P o p u l a t i o n

O b t a i n e d
M e a n

(%)

. C a l c u l a t e d
O b t a i n e d

M e a n
<%)

C a l c u l a t e d

A r i t h  - 
m e  t i c  

(%)

G e o 
m e t  r i c  

(%)

A r i t h  - 
m e  t i c  

<%)

G e o 
m e t r i c

(%)

4 3  4 4 4  8 4 4  8 4 9  8 53  6 5 Z . 7

4<£ 8 4 3 . 9 4 3  9 4 8 . 6 4 9 . 0 4 8  7

4 5 . 6 4 7 , 4 4 7 . 3 4 8 . 3 50  5 5 0 . 3

4 4  0 4 5. <! 4 5 .1 4 4 . 3 4 4 . 9 4 4 . 8

4 7  5 4 8 . 7 4 8 . 7 50 6 5<£ 0 5 1 8

4 5  4 4 6 . 5 4 6 . 5 4 7 . 1 4 7 . 5 4 7 . 5

4 4 . 8 4 6  1 4 6  1 4 8  1 4 9  6 4 9 - 3

I Z 6 . 8  * * 1 6 4 . 7  ** 6 9 * 6 . 8 *
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m e a n s  w a s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h a t  o f  e i t h e r  c a l c u l a t e d  

m e a n  In t h e  c r o s s e s  (MS<206 X O h 4 0 B )  ( R 5 3  X W £ 3 ) .  a n d  ( A 1 5 8  

X W<i3).  t h e  f i t  w a s  v e r y  c l o s e  f o r  t h e  o b t a i n e d  a n d  e i t h e r  c a l c u 

l a t e d  m e a n  of  t h e  B  t o  P  p o p u l a t i o n
X £ •

A s  in  t h e  s t u d i e s  o n  s i l k i n g  d a t e  a n d  e a r  m o i s t u r e  c o n t e n t  

a t  a  u n i f o r m  p e r i o d  f r o m  p l a n t i n g ,  it  c o u l d  n o t  b e  c o n c l u d e d  w h e t h e r  

t h e  n a t u r e  o f  t h e  g e n e  a c t i o n  a f f e c t i n g  m o i s t u r e  c o n t e n t  o f  e a r s  

h a r \ e s t e d  l x f t y  d a y s  a f t e r  s i l k i n g  w a s  e i t h e r  a r i t h m e t i c  o r  g e o m e t r i c  

In a l l  c a s e s  w h e r e  t h e  a r i t h m e t i c  a n d  g e o m e t r i c  m e a n s  d i f f e r e d ,  

t h e r e  w a s  s l i g h t l y  c l o s e r  a g r e e m e n t  b e t w e e n  t h e  g e o m e t r i c  a n d  

o b t a i n e d  m e a n s . *

G e n e  n u m b e r  a n d  h e  r  i t a b i l  i t  y V a l u e s  l o r  m i n i m u m  g e n e

n u m b e r  a n d  h e r i t a b i l i t y  f o r  m o i s t u r e  c o n t e n t  ol  e a r s  h a r v e s t e d  f i f t y

d a y s  a f t e r  s i l k i n g  a r e  r e p o r t e d  in  T a b l e  16 T h e  r a n g e  i n  g e n e

n u m b e r s  w a s  g r e a t  T h e  u n u s u a l l y  h i g h  c a l c u l a t e d  g e n e  n u m b e r .

54 .  f o r  (MSc£06 X WTO) w a s  a  c o n s e q u e n c e  o f  a  w i d e  d i f f e r e n c e  b e -

L
t w e e n  t h e  t w o  p a r e n t s  c a u s i n g  a  l a r g e  D \ a l u e  i n  t h e  n u m e r a t o r  

of  t h e  g e n e  n u m b e r  f o r m u l a .  F u r t h e r ,  s i n c e  t h e  F  a n d  t h e  F .
C * X

d i d  n o t  d i f f e r  g r e a t l y  i n  \ a r i a b i l i t y ,  t h e  d e n o m i n a t o r  b e c a m e  s m a l l .

In t h e  h a r v e s t  f i f t y  d a y s  a f t e r  s i l k i n g ,  g e n e  n u m b e r s  w e r e  r e l a t i v e l y
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T A B L E  16

E S T I M A T E D  G E N E  N U M B E R  A N D  H E R 1 T A B I L I T Y  V A L U E S  F O R  
M O I S T U R E  C O N T E N T  O F  E A R S  H A R V E S T E D  

F I F T Y  D A Y S  A F T E R  S I L K I N G

C r o s s M i n i m u m  
G e n e  N u m b e r

M a x i m u m  
H e  r i t a b i l  i t y  

(%)

M S Z 0 6  x  W 1 0 5 4 . 3 22

M S 2 0 6  x O h 4 0 B 1 0 . 8 3 6

R 5 3  x  O h 4 0 B 1 3 73

R 5  3 x  W Z 3  * 0 7 6 3

A I 58  x  O h 4 0 B 3 2 35

A 1 58  x W 2 3 0 3 83

M e a n 5 2

j m



s m a l l  f o r  a l l  t h r e e  m a t u r i t y  s t u d i e s  - - w i t h  t h e  e x c e  P* i o n  o f  M S 2 0 6  

X W l O .  H e r i t a b i l i t y  v a l u e s  w e r e  h i g h  f o r  t h e  c r o s s e s  ( R 5 3  X 

O h 4 0 B )  . ( R 5 3  X W Z 3 ) .  a n d  ( A 1 5 8  X W 2 3 ) .  a n d  m o r e  p r o g r e s s  c o u l d  

b e  e x p e c t e d  f r o m  s e l e c t i o n  w i t h i n  t h e  F  p o p u l a t i o n s  o f  t h e s e  c r o s s e s  

l o r  e a r s  w i t h  l o w  m o i s t u r e  c o n t e n t  f i f t y  d a y s  a f t e r  t h e  d a t e  o f  s i l k 

i n g .  A s  w o u l d  b e  e x p e c t e d ,  t h e  l o w e s t  h e r i t a b i l i t y  v a l u e  f o r  t h e  

c r o s s  ( M S Z 0 6  X W ’ 0)  w a s  a s s o c i a t e d  w i t h  t h e  h i g h e s t  g e n e  n u m b e r  

In t h e  t h r e e  m a t u n  i y  s t u d i e s ,  h i g h  h e r i t a b i l i t y  v a l u e s  w e r e  g e n e r a l l y  

a s s o c  i a t e d  w i t h  l o w  g e n e  n u m b e  r s  - - i n d i c a t i n g  t h a t  m o r e  r a p i d  p r o g r e s  

f r o m  s e l e c  t i o n  c o u l d  b e  e x p e c t e d  i n  t h e  c r o s s e s  w i t h  t h e  l o w e  r g e n e  

l i u m b e  r  s



E X P E R I M E N T A L  R E S U L T S  O N  E A R  W E I G H T

A  s t u d y  w a s  m a d e  o f  t h e  d r y  w e i g h t  o f  e a r s  o f  i o r n  h a r 

v e s t e d  f r o m  p l a n t s  o f  t h e  d i f f e r e n t  p o p u l a t i o n s  f o r  t h e  t w o  d i f f e r e n t  

h a r v e s t i n g  s y s t e m s  R e s u l t s  o n  t h e  i n h e r i t a n c e  o f  e a r  w e i g h t  c a n 

n o t  b e  c o n s i d e r e d  c r i t i c a l ,  s i n c e  m a n y  e a r s  w e r e  n o t  f u l l y  m a t u r e d  

a t  h a r v e s t .  H o w e v e r ,  i t  w a s  b e l i e v e d  t h a t  t h e  i n f o r m a t i o n  o b t a i n e d  

w a s  o f  s o m e  i n t e r e s t .  T h e  e a r  w e i g h t s  r e p o r t e d  a c t u a l l y  c o n t a i n  

a p p r o x i m a t e l y  t w o  p e r  c e n t  m o i s t u r e  O n l y  t h e  m a i n  d e v e l o p e d  

e a r  o f  e a c h  p l a n t  w a s  h a r v e s t e d .  T h e r e  w e r e  v e r y  f e w  p l a n t s  

w h e r e  t h e  s e c o n d  e a r  h a d  d e v e l o p e d

W e i g h t  o f  E a r s  H a r v e s t e d  a t  a  U n i f o r m  P e r i o d  
F r o m  D a t e  o f  P l a n t i n g

I n d i v i d u a l  e a r  w e i g h t s  w e r e  d e t e r m i n e d  f o r  t h e  s i x  r e p l i c a 

t i o n s  o f  t h e  e x p e r i m e n t  h a r v e s t e d  a t  a  u n i f o r m  p e r i o d  f r o m  t h e  

d a t e  o f  p l a n t i n g .  S i n c e  t h e  d a t e  o f  h a r v e s t  w a s  a p p r o x i m a t e l y  

f i f t y  d a y s  a f t e r  h a l f  o f  t h e  p l a n t s  i n  t h e  e n t i r e  e x p e r i m e n t  h a d  

s i l k e d ,  e a r s  o f  p l a n t s  w h i c h  s i l k e d  l a t e  h a d  n o t  r e a c h e d  m a x i m u m  

d e v e l o p m e n t .  T h e  m e a n s ,  t h e i r  s t a n d a r d  d e v i a t i o n s ,  a n d  t h e  t o t a l  

a n d  g e n e t i c  v a r i a n c e s  f o r  w e i g h t  o f  e a r s  h a r v e s t e d  a t  a  u n i f o r m
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period from  the date of planting are  reported in Table 17. F r e 

quency d istr ibutions and the total ear  num bers  for  the populations  

of the different c r o s s e s  are  reported in Table 18. Environmental  

effects  w ere  e x tr e m e ly  large .  V ar iances  of the parents  w ere  not 

u s e d .a s  m e a s u r e s  of environm ental variance-  in the est im ation  of 

genetic var iance  because  of the re la t ive ly  low v a r ia b i l i t ie s  a s s o 

ciated with the sm all  mean values.

Dominance r e la t io n sh ip s . In all c r o s s e s ,  com parison  of the 

F j mean with that of e i ther  parent showed that considerable  h e t e r 

o s i s  was exhibited for a la r g e r  ear  weight. The fact that the F 

means were  much l e s s  than those of the F  ̂ supports the hypothesis  

of h e te r o s is .  In the c r o s s e s  (MS206 X W10). (MS£06 X Oh40B), 

(A158 X Oh40B), and (AI58 X W23). it appeared that both parents  

were contributing dominant genes  for yield a lm ost  equally  because  

of the re la t ive ly  sm all  d i f feren ces  between the means of the back-  

c r o s s e s  in each c r o s s .  However, it is  be l ieved  that the m eans  of 

the b a c k c r o s s e s  to the late parents  would have been s ignif icantly  

la rg er  than those of the b a c k c r o s se s  to the ear ly  parents  with 

equal per iods  for ear  developm ent.  Thus, the late parents  p rob 

ably contributed m ore  dominant genes  for  h e te r o s is  than the ea r ly  

parents in these  four c r o s s e s .
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T A B L E  17

MEANS AND THEIR STANDARD DEVIATIONS, TOTAL AND 
GENETIC VARIANCES FOR WEIGHT OF EARS 

HARVESTED AT A UNIFORM PERIOD  
FROM PLANTING

P op ulation
Mean 

G rams
S.D. of 

Mean
Total

Variance
Genetic

Variance

MS206 59.0

MS206 x W10 

1.73 306.08

to MS206 127.2 2.04 1139.81 - 185.37

F 1 188.6 3.14 1325.18

F 2 125.2 2.05 1202.12 - 123.06

B j to W10 129.8 2.50 1606.73 281.55

W10 35.9 1.83 382.52

MS206 60.5

MS206 x Oh40B 

1.69 317.07

B j to MS206 132.5 2.45 1451.91 375.82

F 1 190.7 2.78 1076.09

F 2
133.0 2.24 1244.79 168.70

B j to Oh40B 140.5 2.23 1417.15 341.06

Oh40B 84.7 2.94 892.32

R53 78.8

R53 x Oh40B 

1.34 246.22

Bj to R53 163.8 1.80 898.45 -622.10

F 1 194.1 3.33 1520.55

F 2 136.7 2.07 1172.14 -348.41

B j to Oh40B 144.7 1.92 1063.78 -456.77

OH40B 81.5 2.81 882.01



T A B L E  17  ( C o n t i n u e d )

88

Population Mean
Days

S.D. of 
Mean

Total
Variance

Genetic
Variance

R53 x W23

R53 79.2 1.28 214.60

Bj to R53 161.1 1.88 865.90 •'•'268.62

F l .  *
180.0 2.89 1134.52

F 2
129.6 2.12 1276.53 142.01

B j to W23 149.0 1.97 1083.13 - 51.39

W23 71.9 3.03 1212.58

A l 58 x Oh40B

A158 81.3 2.20 586.50

B l  to A 158 139.8 2.33 1441.84 -345.28

F 1 184.0 3.77 1787.12

F 2
143.6 2.12 1157.46 -629.66

B 1 to Oh40B 140.4 2.07 1232.17 -554.95

Oh40B 77.8 2.73 790.14

A l 58 x W23 •

Al 58 88.2 2.05 496.53

B j to A 15 8 140.2 1.83 895.45 -1044.16

F i 194.7 4.02 1939.61

F 2 139.5 2.25 1310.72 -628.89

B j to W23 144.0 2.44 1583.97 -355.64

W23 77.8 2.64 866.04
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T A B L E  1 8

FREQUENCY DISTRIBUTION FOR WEIGHT OF EARS 
HARVESTED AT UNIFORM PERIOD FROM TIME OF  
PLANTING FOR POPULATIONS OF CORN CROSSES

Population
C la ss C enters  in G ram s for  Ear Dry Weight

15 25 35 45 55 65 75 85 95 105 115 125 135 145

MS206 x: W10

MS206 4 15 6 22 26 15 12 1 1

Bj to MS206 3 2 4 7 8 4 5 12 18 26 32 36 47

F 1
•

3 2 1 3 4 5

F Z 1 2 10 10 14 10 19 25 25 31 27 36

Bj to WIO 1 2 2 3 3 9 11 1 1 13 23 20 25 28 23

W10 26 30 17 15 6 9 8 3

MS206 X Oh40B

MS206 4 7 24 18 31 16 8 3 2 1

Bj to MS206 2 1 4 6 6 7 7 10 12 21 26 20 23

F 1 1 1 1 1 1 3 3 1

F 2 1 2 4 3 5 3 7 9 12 24 32 37 23

B 1 to OH40B 2 4 2 2 2 2 4 7 8 12 23 22 23 37

Oh40B 3 9 3 7 13 10 10 9 16 9 7 4 2

-
R53 x Oh40B

R53 5 17 25 25 27 22 14 2

B t to R53 1 3 2 4 3 7 17 18 24

F 1 1 1 2 3 5 4 4

F 2 1 2 1 2 2 7 8 14 22 18 26 35 25

B t to Oh40B 1 1 1 1 3 2 7 11 15 13 24 33 33

Oh40B 9 2 8 12 6 12 14 9 17 11 8 4



2 74

134

285

258

114

111

242

139

249

284

103

137

276

137

274

289

1 1 2

T A B L E  18  ( C o n t i n u e d )

C lass  C enters  in G ram s for  Ear Dry Weight

165 175 185 195 205 215 225 235 245 255 265 275

MS206 x W10

20 12 4 1 1 1

7 9 16 12 18 21 10 9 4 2

22 14 9 5 1 1

17 17 11 16 3 2 1

MS206 x Oh40B

23 20 12 5 2 2

1 1 10 16 11 24 23 14 7 3 1

20 19 8 6 3

35 20 18 9 5 3 2

R53 x Oh40B

40 42 34 20 18 8 6 1 1

9 6 9 10 13 17 26 11 7 1 1 1

26 25 18 4 4 1 1

32 32 22 9 6 2
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T A B L E  1 8  ( C o n t i n u e d )

Population
C la s s  C e n te r s  in G r a m s fo r E ar D ry Weight

15 25 35 45 55 65 75 85 95 105 1 15 125 135 145

R53 X W23

R53 2 10 11 16 16 33 27 16 1

B j  to R53 1 2 1 4 2 5 6 9 14 11 14

F i
1 2 1 4 6 4 3

F 2
4 4 6 9 11 10 8 18 16 18 15 22 29

B j  to W23 2 3 2 4 2 6 7 17 17 19 20 26

W23 12 10 10 11 8 1 1 5 18 17 13 6 1 4 3

A l  58 x Oh40B

A l  58 2 2 12 10 7 20 18 18 19 9 3 1

W b* rt 0 A l  58 3 3 2 1 3 9 8 15 11 15 19 28 34

F l
1 1 1 1 2 1 4 3 1 6 4

F 2 1 3 2 3 6 3 10 19 19 17 30 38

B to OK40B • 2 2 3 6 8 7 11 16 19 26 31 38

Oh40B 5 5 9 14 9 12 14 13 9 10 1 3 1

A l  58 X W23

A l 58 1 1 4 7 8 19 17 19 24 10 6 2

B j  to A l  58 2 7 9 5 19 15 27 39 42

F i
1 1 1 1 4 2 1 4 2

F 2 1 3 2 2 9 7 10 17 27 25 13 28

B j to W23 1 3 2 8 4 7 9 8 8 8 15 28 19

W23 1 3 10 14 13 7 16 8 18 14 9 6 4 1



92

T A B L E  18  ( C o n t i n u e d )

Class  <Centers in G ram s for Ear Dry Weight
• Total

155 165 175 185 195 205 215 225 235 245 255 265 275

R53 x W23

132

31 32 27 35 21 14 8 5 2 1 245

12 10 12 17 13 21 12 9 4 2 2 1 136

33 34 23 10 5 8 2 285

22 30 34 35 13 4 7 4 2 2 278

1 2 132

A158 x Oh40B

121

28 30 19 12 11 9 2 1 2 1 266

5 6 11 8 13 7 20 11 16 4 126

24 29 29 16 6 3 6 2 1 257

30 18 25 21 11 8 1 1 1 2 287

1 106

Al 58 x W23

118

33 24 17 18 5 2 4 268

6 4 8 9 3 18 11 15 16 9 2 1 1 120

25 25 29 14 11 7 2 1 258

38 26 32 20 15 9 3 2 1 266

124
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F o r  t h e  t w o  c r o s s e s  i m o l v i n g  R 5 3 .  t h e  m e a n s  of  t h e  b a c k -  

c r o s s e s  t o  R 5 3  w e r e  s i g n i f i c a n t l y  l a r g e r  t h a n  t h o s e  of  t h e  b a c k -  

i r o s s e s  t o  t h e  l a t e  p a  r e n t s  - - s u p p o r t i n g  t h e  p o s s i b i l i t y  t h a t  R 5 3  

c o n t r i b u t e d  m o r e  d o m i n a n t  g e n e s  f o r  y i e l d  t h a n  e i t h e r  O h 4 0 B  o r  

WZ3 D i f f e  r e n t e s  i n  e a r  m a t u r i t y  p r o b a b l y  w o u l d  n o t  a c c o u n t  f o r  

t he  r e l a t i v e l y  l a r g e  d i f f e r e n c e  b e t w e e n  t h e  m e a n s  o f  t h e  b a c k c r o s s e :  

t o  R 5 3  a n d  t h e  m e a n s  o f  t h e  b a c k c r o s s e s  t o  t h e  l a t e  p a r e n t s .  In 

T a b l e  19 it  c a n  b e  o b s e r v e d  t h a t  t h e  m e a n s  o f  t h e  B j  t o  P ^  p o p u 

l a t i o n s  f o r  t h e  t w o  c r o s s e s  i n v o l v i n g  R 5 3  w e r e  c o n s i d e r a b l y  l a r g e r  

t h a n  e i t h e r  c a l c u l a t e d  m e a n  - - s u p p o r t i n g  t h e  b e l i e f  i n  a  g r e a t e r
m

c o n t r i b u t i o n  of  d o m i n a n t  g e n e s  f o r  y i e l d  b y  R 5 3  t h a n  b y  M S £ 0 6  

a n d  A 158

N a t u r e  o f  g e n e  a c t i o n . T h e  o b t a i n e d  a n d  t h e  c a l c u l a t e d  

m e a n s  b a s e d  o n  t h e  a s s u m p t i o n  o f  a r i t h m e t i c  a n d  g e o m e t r i c  g e n e  

a c t i o n  f o r  w e i g h t  o f  e a r s  h a r v e s t e d  a t  a  u n i f o r m  p e r i o d  f r o m  p l a n t 

ing f o r  t h e  F .  a n d  t w o  b a c k c r o s s  p o p u l a t i o n s  o f  e a c h  c r o s s  a r e  

p r e s e n t e d  i n  T a b l e  19.  T h e  F  v a l u e s  i n d i c a t e d  t h a t  f o r  t h e  F  

a n d  B j  t o  P j  p o p u l a t i o n s  t h e  m e a n  o f  t h e  a r i t h m e t i c  m e a n s  w a s  

n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  m e a n  o f  t h e  o b t a i n e d  m e a n s ,  

w h i l e  t h e  m e a n  o f  t h e  g e o m e t r i c  m e a n s  w a s  s i g n i f i c a n t l y  d i f f e r e n t  

f r o m  t h a t  o f  t h e  o b t a i n e d  m e a n s .  T h e  m e a n  o f  t h e  c a l c u l a t e d



T A B L E  19

r A I N E D  A N D  C A L C U L A T E D  A R I T H M E T I C  A N D  G E O M E T R I C
M E A N S  F O R  W E I G H T  O F  

U N I F O R M  P E R I O D
E A R S  H A R V E S T E D  A T  
F R O M  P L A N T I N G

A

F P o p u l a t i o n

C r o s  s O b t a i n e d  
M e a n  

( g m s  )

C a l c u l a t e d  M e a n

A r i t h 
m e t i c  

( g m s  )

G e o 
m e t r i c  
( g m s  )

06 x W 1 0 .......................................... 1Z5. Z 118  0 93  2

Ob x O W 4 0 B .................................. 133 0 131 7 1 16 9

x O h 4 0 B .......................................... 136 7 137 1 IZ4 7

x WZ3 .............................................. 1Z9 6 127 8 1 16 6

8 x O h 4 0 B 14 3 6 1 3 1 8 121 0

6 x W Z 3 . . ....................... I 39  5 138 9 1Z7. 0

n ......................................................... 134 6 130 9 1 1 6 . 6

a l u e  . . . 3 . 5

ii

OJ o -vl

* S i g n i f i c a n t  a t  t h e  5% l e v e l .

** S i g n i f i c a n t  a t  t h e  1% l e v e l
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T A B L E  19 ( C o n t i n u e d )

B to P j  Population B to P Population
£ 0

Obtained 
Mean 

(gms )

Calculated Mean
Obtained

Mean
(gms.)

Calc ulated Mean

Ar ith- 
metic  
(gms )

G eo
metric
(gms.)

Arith
metic
(gms.)

G eo
met ric 
(gms.)

127 .2 123 8 105.5 129 8 1 12 3 82.3

132.5 125 6 107.4 140.5 137 7 127 1

163.8 136.5 123 7 144.7 137 8 125.8

1611 129 6 1 19.4 1490 126.0 113 8

139 8 132 7 122 3 140.4 130 9 119 7

140 2 141 5 1310 144.0
•

136 3 123. 1

144 I 131.6 1 18.2 141.4 130.2 1 15.3

5. 1 24.5** 13 4* 25.2*
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arithmetic means and that of the geom etric  m eans for the B  ̂ to 

P population were significantly different from the mean of the ob-
w

tained means. However, the mean of the arithmetic  means was  

c lo ser  to agreem ent with the observed means.

Gene number and heritab il i ty . Minimum gene number and 

maximum heritability  values for weight of ears  harvested at a uni

form period from the time of planting are presented in Table 10.  

One of the assumptions of the formula - -that one parent supplies  

only plus factors  and the other only minus factors  among those 

m which they d if fer --d id  not apply in the case  of the data on ear  

weight. The formula gives  minimum values when the assumptions  

do not apply. Since the variance of the Fj was greater  than that 

of the F for four of the s ix  c r o s s e s ,  gene numbers could not be
M

c alc ulated .

Four of the heritability values reported in Table £0 were  

negative, s ince the F .  variance was greater  than that of the F .

Low posit ive values were obtained for the c r o s s e s  (MS£06 X Oh40B) 

and (R53 X W23). Under the conditions of this harvest, it appears 

that very litt le , if any, p ro gress  could be expected from selection  

for high ear  weight within F populations, since the environmental  

variability overshadowed genetic variability.
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T A B L E  <>0

E S T I M A T E D  G E N E  N U M B E R  A N D  H E R I T A B I L I T Y  V A L U E S  F O R  
W E I G H T  O F  E A R S  H A R V E S T E D  A T  A  U N I F O R M  

P E R I O D  F R O M  T I M E  O F  P L A N T I N G

M i n i m u m
CrOSS xr wG e n e  N u m b e r

M S Z 0 6  x  W 1 0  - - 10

M S Z 0 6  x  O K 4 0 B  Z 1 I 14

R 5 3  x O H 4 0 B  - - 3 0

R 5 3  x WZ 3  1 9 . Z 11

A 158 x O h 4 0 B  - - 5 4

A I  5 8  x  WZ3  - - 4 8

j j |l

M a x i m u m  
H e  r i t a b i l  i t y  

<%)



9 8

W e i g h t  of  E a r s  H a r v e s t e d  F i f t y  D a y s  F r o m  
t h e  D a t e  o f  S i l k i n g

E a r s  w e r e  h a r v e s t e d  f r o m  t w o  a d j a c e n t  r e p l i c a t i o n s  f i f t y  

d a y s  a f t e r  s i l k i n g ,  a n d  d r y  w e i g h t  d e t e r m i n e d .  T h e  m e a n s ,  t h e i r  

s t a n d a r d  d e v i a t i o n s ,  a n d  t h e  t o t a l  a n d  g e n e t i c  v a r i a n c e s  a r ^  r e p o r t e d  

in  T a b l e  21 F r e q u e n c y  d i s t r i b u t i o n s  a n d  t o t a l  e a r  n u m b e r s  f o r  t h e  

p o p u l a t i o n s  a r e  r e p o r t e d  i n  T a b l e  2 2 .  A g a i n  i t  s h o u l d  b e  r e m e m 

b e r e d  t h a t  e a r s  h a r v e s t e d  t o w a r d  t h e  l a t e r  p a r t  of  t h e  h a r v e s t i n g  

p e r i o d  w e r e  s u b j e c t e d  t o  q u i t e  d i f f e r e n t  w e a t h e r  c o n d i t i o n s  t h a n  

t h o s e  h a r v e s t e d  e a r l i e r  E a r s  o f  p l a n t s  t h a t  s i l k e d  l a t e r  t h a n  

e i g h t y - t h r e e  d a y s  a f t e r  p l a n t i n g  d i d  n o t  h a v e  a  f i f t y - d a y  p e r i o d  f o r  

d e v e l o p m e n t  a f t e r  s i l k i n g  b e c a u s e  o f  a  k i l l i n g  f r o s t  w h i c h  o c c u r r e d  

133 d a y s  a f t e r  p l a n t i n g

D o m i n a n c e  r e l a t i o n s h i p s  In a l l  c r o s s e s ,  d e c i d e d  h e t e r o s i s  

w a s  o b t a i n e d  f o r  h e a v i e r  e a r  w e i g h t .  T h e  m e a n s  o f  t h e  F j .  F  . 

a n d  b a c k c r o s s  p o p u l a t i o n s  w e r e  l a r g e r  t h a n  t h o s e  o f  b o t h  p a r e n t s  

in a l l  c r o s s e s .  I n  t h e  c r o s s e s  ( M S 2 0 6  X W1 0 )  a n d  ( M S 2 0 6  X 

O h 4 0 B )  . i t  w a s  a p p a r e n t  t h a t  t h e  l a t e  p a r e n t s  h a d  c o n t r i b u t e d  m o r e  

d o m i n a n t  g e n e s  t o  t h e  h e t e r o s i s  f o r  e a r  w e i g h t  t h a n  t h e  e a r l y  p a r e n t  

M S 2 0 6  b e c a u s e  t h e  m e a n s  of  t h e  b a c k c  r o s s e s  t o  t h e  l a t e  p a r e n t  

w e r e  s i g n i f i c a n t l y  l a r g e r  t h a n  t h o s e  t o  M S 2 0 6 ,  It  i s  r e a s o n a b l e  t o
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T A B L E  21

MEANS AND THEIR STANDARD DEVIATIONS, TOTAL AND 
GENETIC VARIANCES FOR WEIGHT OF EARS HAR

VESTED FIFTY DAYS FROM DATE OF SILKING

Population
Mean

Grams
3.D. of 

Mean
Total

Variance
Genetic

Variance

MS206 55.9

MS206 x W10 

3.12 331.75

Bj to MS206 126.4 3.41 1034.49 - 1.30

F i 179.5 4.80 1035.79

F 2 139.4 2.93 806.28 -229.51

B t to W10 151.8 3.85 1259.61 223.82

W10 54 .'5 4.67 545.63

MS206 56.8

MS206 x Oh40B 

2.70 285.00

B l to MS206 122.2 3.51 934.70 353.87

F 1 187.8 3.72 580.83

F 2
127.3 3.65 1160.92 580.09

B j to Oh40B 139.6 3.82 1239.73 658.90

Oh40B 104.1 4.43 668.33

R53 78.9

R53 x Oh40B 

2.91 322.71

Bj to R53 162.0 2.91 745.27 -372.47

F 1 195.0 5.16 1117.74

F 2
138.6 3.19 893.20 -224.54

B j to Oh40B 143.8 3.18 918.87 -198.87

OH40B 100.6 5.73 1082.95
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T A B L E  21 ( C o n t in u e d )

Population Mean
Days

S.D. of 
Mean

Total
Variance

Genetic
Variance

R53 x W23

R53 87.3 1.68 107.80

Bj to R53 165.8 2.20 396.82 37.40

F 1 201.5 2.86 359.42

F 2
156.5 3.24 989.29 629.87

B j to W23 168.2 3.08 787.46 428.04

W23 104.8 5.31 1044.88

A158 x Oh40B •

A158 90.6 4.18 629.66

Bj to A158 141.2 3.58 1143.26 318.29

F 1 194.4 4.66 824.97

F 2
143.8 3.42 934.59 109 62

B j to Oh40B 150.8 3.82 1324.66 499.69

OH40B 9 2.2 4.99 823.11

A158 x W23

A158 95.7 3.81 594.30

B j to A 15 8 147.6 2.96 753.03 - 36.81

F i 205.5 4.62 789.84

r 2
148.0 3.85 1247.25 457.41

B to W23 158.6 4.85 2002.04 1212.20

W23 91.5 6.71 1350.55
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T A B L E  2 2

FREQUENCY DISTRIBUTION FOR WEIGHT OF EARS 
HARVESTED FIFTY DAYS FROM TIME OF SILKING 

FOR POPULATIONS OF CORN CROSSES

Population
C lass Centers in G ram s for  Ear Weight

15 25 35 45 55 65 75 85 95 105 115 125 135 145

MS206 x: W10

MS206 3 4 6 6 9 3 1 2

to MS206 2 1 1 3 2 2 5 6 8 11 8 15

F i 1 1 3

F , 1 3 3 1 12 13 15 17
2

Bj to W10 1 3 3 3 1 2 6 6 5

W10 1 3 4 2 5 5 1 2 1 1

MS206 X Oh40B

MS206 2 7 4 4 12 7 3 '

Bj to MS206 3 2 3 6 3 6 8 9 8 8

F 1 3

F 2 3 3* 3 5 2 6 9 12 8 14

B to Oh40B 1 1 1 2 3 6 4 7 10 10

Oh40B 1 1 3 4 4 5 7 2 4 2

R53 x: OH40B

R53 2 1 2 2 9 10 9 3

Bj to R53 1 1 2 2 1 11 9

F 1 2 1

F 2 1 1 1 1 2 1 3 4 11 17 15

B j to Oh40B 1 1 1 1 6 7 8 7 13

Oh40B 2 1 2 4 3 4 4 2 4 3 2



T A B L E  2 2  ( C o n t i n u e d )

Class Centersi in Grams for Ear Weight
Total

155 165 175 185 195 205 215 225 235 245 255 265 275

MS206 x W10

34

13 10 2 89

5 3 7 5 8 4 5 2 1 45

8 4 7 6 1 2 1 94

13 11 12 7 6 4 2 85

25

MS206 x Oh40B

39

14 2 4 76

4 2 5 6 8 4 4 5 1 42

10 7 2 1 1 1 87

13 12 7 5 2 1 85

1 34
•

R53 x Oh40B

38

10 12 15 10 8 1 4 1 88

1 1 5 5 5 8 3 6 1 4 42

7 11 7 5 1 88

17 10 11 4 3 1 91

1 1 33



T A B L E  2 2  ( C o n t i n u e d )

C lass Centers in G ram s for Ear Weight
copulation

15 25 35 45 55 65 75 85 95 105 115 125 135 145

• R53 X W23
*

R53 2 6 14 10 6

B to R53 2 1 1 8

F i

F ?.
1 1 1 1 4 4 11 17

B j to W23 1 2 7 4 6

W23 2 1 5 4 5 4 6 3 2 1

Al 58 x Oh40B

A158 1 3 1 2 2 5 7 6 2 6 1

B j to A158 1 4 3 8 5 9 13 1 1

F , 1 1

F 2 1 2 2 2 2 1 11 8 13

B to OH40B 1 3 1 1 2 2 1 6 5 15

Oh40B 1 2 1 3 3 6 4 4 2 4 1 1

A l 58 X W23

A158 2 1 6 3 2 4 9 8 4 1

B j to A158 2 7 8 5 10 9

F i ■ 1

F 2 1 1 1 3 1 3 5 5 9 10

B to W23 1 2 1 2 1 1 4 2 2 3 3 3

W23 1 3 2 1 1 5 4 5 3 1 2



104

T A B L E  22  ( C o n t in u e d )

Class Centers in Grams for Ear Weight
Total

155 165 175 185 195 205 215 225 235 245 255 265 275

R53 X W23

38

16 19 14 10 9 1 1 82

2 1 7 10 7 8 3 5 1 44

10 13 11 10 4 3 2 1 94

5 9

3

19 11

1

9 4 4 1 1 83

37

A158 x Oh40B

36

12 6 4 6 3 1 1 I 1 89

4 2 4 5 3 2 4 6 6 38

16 7 6 4 4 1 80

10 16 16 5 2 1 2 1 1 91

1 ■ 33

Al 58 X W23

1 41

14 5 16 • 5 3 1 1 86

1 3 6 4 2 5 7 5 2 1 37

11 10 7 9 6 1 1 • 84

5 8

2

13 10 11 9 2 2 85

30
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a s s u m e  t h a t  t h e  m e a n s  of  B j  t o  W10  a n d  t o  O h 4 0 B  w o u l d  h a v e  

b e e n  e v e n  l a r g e r  if s o m e  e a r s  h a d  n o t  b e e n  s t o p p e d  in  d e v e l o p m e n t  

b y  f r o s t  b e f o r e  h a r v e s t  P o o r  p o l l i n a t i o n  a n d  i n c o m p l e t e  e a r  d e 

v e l o p m e n t  b e f o r e  f r o s t  c o n t r i b u t e d  t o  t h e  l o w  m e a n  o f  W10

In t h e  c r o s s  ( R 5 3  X O h 4 0 B ) ,  t h e  m e a n  of  t h e  b a c k c r o s s  to  

R 5 3  w a s  s i g n i f i c a n t l y  h i g h e r  t h a n  t h a t  o f  t h e  b a c k c r o s s  t o  O h 4 0 B - -  

m d ic  a t i n g  t h a t  t h e r e  w a s  a  l a r g e r  c o n t r i b u t i o n  o f  d o m i n a n t  g e n e s  

f o r  l a r g e r  e a r  w e i g h t  f r o m  t h e  e a r l y  i n b r e d  R 5 3 .  T h e  s a m e  c o n 

c l u s i o n  w a s  m a d e  f o r  t h e  p r e v i o u s l y  r e p o r t e d  e a r  h a r v e s t

In t h e  c r o s s e s  ( R 5 3  X W 2 3 ) .  ( A 1 5 8  X O h 4 0 B ) . a n d  ( A 1 5 8  

X WZ3) ,  a  s t u d y  o f  t h e  b a c k c r o s s  m e a n s  a n d  f r e q u e n c y  d i s t r i b u t i o n s  

r e v e a l e d  t h a t  t h e  c o n t r i b u t i o n  o f  f a v o r a b l e  d o m i n a n t  g e n e s  f o r - l a r g e  

e a r  w ' e ig h t  w a s  a l m o s t  e q u a l  f o r  b o t h  p a r e n t s  in e a c h  c r o s s .  H o w 

e v e r ,  t h e  m e a n s  o f  t h e  b a c k c  r o s s e s  to  t h e  l a t e  p a r e n t s  p r o b a b l y  

w o u l d  h a v e  b e e n  s o m e w h a t  l a r g e r  u n d e r  e q u a l  w e a t h e r  c o n d i t i o n s  

f o r  e a r  d e v e l o p m e n t  T h u s  it i s  i m p o s s i b l e  t o  m a k e  a n y  d e f i n i t e  

c o n c l u s i o n s  o n  t h e  r e l a t i v e  c o n t r i b u t i o n s  o f  t h e  t w o  p a r e n t s  of  a  

c r o s s  t o  h e t e r o s i s  f o r  e a r  w e i g h t  i n  t h e s e  t h r e e  c r o s s e s .

N a t u r e  of  g e n e  a c t i o n . O b t a i n e d  a n d  c a l c u l a t e d  m e a n s  f o r

t h e  F  a n d  b a c k c r o s s  p o p u l a t i o n s  a r e  p r e s e n t e d  i n  T a b l e  23 .  F  
£

v a l u e s  r e p o r t e d  a t  t h e  b o t t o m  o f  t h e  t a b l e  i n d i c a t e d  t h a t  f o r  t h e
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T A B L E  2 3

O B T A I N E D  A N D  C A L C U L A T E D  A R I T H M E T I C  A N D  G E O M E T R I C  
M E A N S  F O R  W E I G H T  O F  E A R S  H A R V E S T E D  F I F T Y

D A Y S  A F T E R  S I L K I N G

C r o s  s

F z

O b t a i n e d
M e a n

( g m s . )

P o p u l  a t  i o n

C a l c u l a t e d  M e a n

A r i t h -  G e o -  
m e t i c  m e t r i c  

( g m s  ) ( g m s  )

M S 2 0 6  x W 1 0 ............................... 1 39 4 1 17 4 9 9  5

M S 2 0 6  x O h 4 0 B 127 3 1 34 1 1 2 0 . 2

R 5 3  x O h 4 0 B 1 3 8  6 1 4 2 . 4 1 3 1 8

R 5 3  x  W 2 3 . 1 56  5 1 4 8  8 1 3 8 . 8

A  1 5 8  x O h 4 0 B 1 4 3 . 8 1 4 2 / 9 1 3 3 . 3

A  I 5 8  x W 2 3 ....................................... 1 4 8 . 0 1 4 9  6 1 38  7

M e a n  . . . . . . 142  3 1 3 9  2 127  1

F  v a l u e  . . ....................... 0 . 5 1 00 xn

! S i g n i f i c a n t  a t  t h e 5% l ex  e l

S i g n i f i c a n t  a t  t h e  1% l e v e l



107

T A B L E  23

B j t o P  j P o p u l a t i o n

O b t a i n e d  
M e  a n  

( g m s  )

C a l c  u l a t e d M e a n

A r i t h 
m e t i c  
( g m s  )

G e o 
m e t  r  ic 
( g m s  )

1 <£6.4 1 1 7 . 7 100 2

1 22  2 122  3 103  3

16 2 0 137 0 124 0

165 8 144 4 132 6

14 1 .2 142 5 1 32 7

1 4 7 . 6 1 5 0 . 6 1 4 0 . 2

144 2 135 8 122 2

2 . 8 9  1 8 . 1 : *

( C o n t i n u e d )

B j  t o  P o p u l a t i o n

C a l c u l a t e d  M e a n
O b t a i n e d  ---------------------------------

M e a n  A r i t h -  G e o -
( g m s . )  m e t i c  m e t r i c

( g m s  ) ( g m s  .)

1 5 1 8 117 0 9 8  9

139 6 146 0 139 8

143 8 147 6 140 1

168  2 1 5 3 . 2 145 3

1 50 8 143 3 1 33 9

158  6 148  5 137 1

15 2 1 14 2 .6 132 5

2 44  6 50
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a n d  b a c k c r o s s  p o p u l a t i o n s *  n o  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  

b e t w e e n  t h e  m e a n  o f  t h e  o b t a i n e d  m e a n s  a n d  t h a t  oi  t h e  c a l c u l a t e d  

a r i t h m e t i c  m e a n s  S i g n i f i c a n t  d i f f e r e n c e s  w e r e  o b t a i n e d  b e t w e e n  

t h e  m e a n ,  o f  t h e  o b t a i n e d  m e a n s  a n d  t h a t  o f  t h e  g e o m e t r i c  m e a n s  

l o r  t h e  a n d  B   ̂ t o  P   ̂ p o p u l a t i o n s .  T h e  F  \ a l u e  o b t a i n e d  f o r

t h e  c o m p a r i s o n  o f  t h e  o b t a i n e d  a n d  g e o m e t r i c  m e a n s  of  t h e  13  ̂ t o  

P  p o p u l a t i o n  a p p r o a c h e d  s i g n i f i c a n c e

F o r  b o t h  h a r v e s t s ,  t h e  d a t a  f i t  t h e  h y p o t h e s i s  t h a t  t h e  e f - 

e c t s  o f  t h e  g e n e s  d e t e r m i n i n g  c a r  d r y  w e i g h t  w e r e  p r e d o m i n a n t l y  

t d d i t i v e .  T h i s  c o n c l u s i o n  w a s  in  a g r e e m e n t  w i t h  t h a t  o:  N e a l  {20}

m d  K i n m a n  a n d  S p r a g u e  (14)

G e n e  n u m b e r  a n d  h e  r i t a b il i t y  S i n c e  t h e  F j  v a r i a n c e  w-as 

j r e a t e r  t h a n  t h a t  o f  t h e  F ^  in  t h e  c r o s s e s  (MS<J06 X W 1 0 )  a n d  

R 5 3  X O h 4 0 B )  g e n e  n u m b e r s  c o u l d  n o t  b e  c alc u l a t e d  M i n i m u m  

; e n e  n u m b e r s  a n d  h e r i t a b i l i t y  e s t i m a t e s  f o r  c r o s s e s  f o r  w h i c h  c a l  - 

u l a t i o n s  c o u l d  b e  m a d e  a r e  g i v e n  in  T a b l e  2 4  In  v i e w  o f  t h e  e f -  

e c t s  o f  i m m a t u r i t y  a t  h a r v e s t  a n d  l a i l u r e  o f  o n e  o f  t h e  b a s i c  a s - 

u m p t i o n s  o f  t h e  f o r m u l a  t o  a p p l y ,  t h e s e  g e n e  n u m b e r s  a r e  u n - 

o u b t e d l y  m u c h  l o w e r  t h a n  t h e  r e a l  v a l u e s .

R e l a t i v e l y  h i g h  h e r i t a b i l i t y  v a l u e s  f o r  t h e  c r o s s e s  ( M S ^ 0 6  

[ Oh40 B. )  a n d  ( R 5 3  X  W<3 3) i n d i c a t e d  t h a t  g o o d  p r o g r e s s  c o u l d  b e
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T A B L E  2 4

E S T I M A T E D  G E N E  N U M B E R  A N D  H E R I T A B I L I T Y  V A L U E S  F O R  
W E I G H T  O F  E A R S  H A R V E S T E D  F I F T Y  D A Y S  A F T E R  S I L K I N G

M a x i m u m  
H e  r i t a b i l  i t y  

(%)

M S 2 0 6  x  W 1 0 - - 2 9

M S 2 0 6  x  O h 4 0 B 5 . 4 50

R 5 3  x  O h 4 0 B - - 2 5

R 5 3  x  W 2 3 4 . 4 64

A  I 5 8  x  O H 4 0 B 24  2 12

A 1 5 8  x  W 2 3 6 8 37

_  M i n i m u m
C r o s s  t v t  wG e n e  N u m b e r
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e x p e c t e d  f r o m  s e l e c t i o n  w i t h i n  t h e  F  p o p u l a t i o n s  l o r  a  l a r g e r  e a r  

w e i g h t  f i f t y  d a y s  a f t e r  s i l k i n g .  It s h o u l d  b e  r e m e m b e r e d  t h a t  t h e  

h e r i t a b i l i t y  v a l u e s  c a l c u l a t e d  s h o u l d  b e  c o n s i d e r e d  a s  m a x i m u m  

v a l u e s  b e c a u s e  t h e  g e n e t i c  v a r i a b i l i t y  u s e d  i n  t h e  c a l c u l a t i o n s  m o s t  

l i k e l y  c o n t a i n e d  s o m e  \ a r i a b i l i t y  w h i c h  w a s  n o t  a d d i t i v e .  O n l y  a d 

d i t i v e  g e n e t i c  v a r i a b i l i t y  i s  c o n s i d e r e d  h e r i t a b l e .  In t h e  c r o s s e s  

1 M S 2 0 6  X W 1 0 )  a n d  R 5 3  X O h 4 0 B ) ,  t h e  n e g a t i v e  h e r i t a b i l i t y  v a l u e s  

i n d i c a t e d  t h a t  n o  p r o g r e s s  c o u l d  b e  e x p e c t e d  in t h e s e  c r o s s e s  f r o m  

s e l e c t i o n  f o r  e a r  w e i g h t  w i t h i n  a  s i m i l a r  F .  g e n e r a t i o n  A s  e x p e c t e d ,  

t h e  l o w e s t  p o s i t i v e  h e r i t a b i l i t y  v a l u e  w a s  o b t a i n e d  f o r  t h e  c r o s s  

( \ 1 5 8  X  O h 4 0 B )  . f o r  w h i c h  a  h i g h  g e n e  n u m b e r  h a d  b e e n  c a l c u l a t e d .

S i n c e  t h e  c r o s s e s  ( M S £ 0 h  X O h 4 0 B )  a n d  ( R 5 3  X W<£3) g a v e  

t h e  h i g h e s t  h e r i t a b i l i t y  e s t i m a t e s  f o r  b o t h  h a r v e s t s ,  b e t t e r  p r o g r e s s  

i n  s e l e c t i o n  f o r  e a r  w e i g h t  w i t h i n  t h e  s e g r e g a t i n g  g e n e r a t i o n s  o f  

t h e s e  c r o s s e s  c o u l d  b e  e x p e c t e d .  H e r i t a b i l i t y  v a l u e s  f o r  e a r  w e i g h t  

w e r e  g e n e r a l l y  l o w  i n  m o s t  c a s e s :  t h i s  a g r e e s  w i t h  t h e  e s t i m a t e s  

r e p o r t e d  b y  R o b i n s o n  et^ al_ ( £9 )  l o r  y i e l d  i n  t w o  c o r n  c r o s s e s



D I S C U S S I O N

Inheritance of corn  m aturity  a s  m ea su red  by silk ing  date 

and ea r  m o is tu re  content at two d ifferen t h a r v e s ts  w as g en era lly  

s im ila r  in  the s ix  c r o s s e s  studied. .Either com plete  phenotypic  

dom inance or s ligh t h e te r o s is  for e a r l in e s s  of s ilk ing w as e x 

hibited in  e v e r y  c r o s s .  E indstrom  (16) and Yang (40) have r e 

ported dom inance for e a r ly  s ilk ing  in  m a iz e .  H e te r o s is  for  

e a r ly  s ilk ing of corn hybrids w as reported by Yang (40) and Deng  

(15). Som e d eg ree  of h e te r o s is  for e a r l in e s s  w as probably e x 

hibited in a ll  of the c r o s s e s  in the m aturity  s tud ies  although the
a

m ean of the w as not a lw ays s ign ifican tly  l e s s  than the ea r ly  

parent. In each  c r o s s  the in frequency of reco v ery  of the e x tr e m e s  

in la te n e ss  of the late parents indicated that s light h e te r o s is  w as  

probably invo lved . H ow ever, i t  appeared that a large amount of 

h e te r o s is  w as not exhibited  for  e a r l in e s s  b ecau se , for each  c r o s s ,  

the m ea n  of the b a ck cro ss  to the e a r ly  parent w as e a r l ie r  than 

the m ean, and the expected  deviation  betw een the F j  and F^ 

m eans did not occu r . T h erefo re , the m ajor portion of the ob

serv ed  e a r l in e s s  of the F^ in each  c r o s s  m u st  have been caused  

by dom inance of gen es  for  e a r l in e s s .
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The phenotypic dom inance for e a r i in e s s  lead s  to the con 

c lu sion  that c r o s s e s  of e a r ly  X late inbred l in e s  of corn m ay be 

su c c e s s fu l ly  used  in d o u b le -c r o ss  hybrids w here the ob jective  i s  

to m ainta in  the e a r l in e s s  of the ea r ly  l in e s  and the y ield ing a b il

ity  of the la ter  m aturing l in e s .

C om plete gen ic  dom inance for e a r ly  silk ing w as exhibited  

in each  c r o s s ,  and e ith er  partia l or com plete  genic  dom inance  

w as indicated  for a low er ear  m o is tu re  content at a uniform  h a r 

v e s t  period  from  planting. Thus, in tr a -a l le l ic  gene in teraction s  

w ere  of im portance  in effecting  the com plete  phenotypic dom inance  

ind icated  in  so m e  c r o s s e s  and the s ligh t h e te r o s is  exhibited in 

oth ers . In the ear  h a r v e s t  f ifty  days a fter  s ilk ing , var ia tion s  

from  none to com p lete  genic dom inance for low ear  m o istu re  

w ere ind icated . The g rea ter  d eg ree  of gen ic  dom inance exhibited  

for e a r ly  s ilk ing  in a l l  c r o s s e s ,  a s  com pared to the s ligh t or no 

genic dom inance for low ear  m o is tu re  fifty  days after  silk ing ,  

su g g e s ts  that dominant g en es  for e a r ly  s ilk ing  a r e  not e ffec tive

for rapid ear  m o is tu re  depletion . Or there  m ay even  be two 

groups of g e n e s - -o n e  effecting  e a r ly  silk ing , and another group

effecting low ear  m o is tu r e .  Some in b r e d s - - s u c h  a s  W 2 3--m ay  

be late  in  s ilk in g , but contain dominant g en es  for rapid drying of
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e a r s .  C onsequently, c la s s i f ic a t io n  of inbred l in e s  based only on 

s ilk ing  date m ay  not furn ish  the d e s ir e d  inform ation on m a tu ra 

tion.

E p is ta s is  of dominant gen es  for  e a r l in e s s  w as not evident  

in  any of the m aturity  s tu d ies  for the two c r o s s e s  involving  

MS206. H ow ever, som e d eg ree  of e p is ta s is  m ay have been in 

volved  in the r e s t  of the c r o s s e s .  Dom inant gen es  of R53 appeared  

to exhibit e p is ta s is  strongly . In a breeding program , it  appears  

that p ra c t ica l use m ay  be m ade of e a r ly  inbred lin es  that coiitain  

dominant ep ista tic  g en es  for e a r ly  m aturity . Where e a r ly  and 

late inbreds are  included in  the production of a d o u b le -c r o ss  hy

brid or a synthetic  v ar ie ty , g rea ter  uniform ity  in  m aturity  m ay be 

expected  by the use of ea r ly  inbreds that contain dominant e p is 

tatic  g en es .

T h eo re tica lly , double c r o s s e s  of the type (E^ X E^) X 

(L»j X L^) should be l e s s  variab le  in m aturity  than c r o s s e s  of 

the type (E^ X L^) X (E^ X L^). Eckhart and Bryan (b) reported  

th is to be true in  s tu d ies  of s ilk ing  date and su ggested  that i t  

would be true for ear  m o is tu r e .  In stu d ies  of silk ing date and 

ear m o is tu r e , P in n e ll  (21) found that one double c r o s s  of the type 

(E^ X L.j) X (E^ X Lĵ ) w as l e s s  var iab le , and another w as m ore
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variab le , than the type (E^ X E^) X (L^ X Thayer (34) con

cluded that double c r o s s e s  of the type (E^ X L.^) X (E^ X L^) w ere  

no m ore  variable  in  ear m o istu re  content than those of the type 

(E^ X X (L j X ^ 2 ) ’ ^  dominant gen es  in  the ear ly  in 

breds exhibit e p is ta s is ,  i t  i s  apparent that the double c r o s s  of the 

type (Ej X L j)  X (E X L^) m ay be no m ore variab le  than the 

type (Ej X E^) X (L^ X L,^) or a com bination of four l in es  that 

are  s im ila r  in m aturity . This appears to be a p oss ib le  explana

tion for the d ifferen ces  in the re su lts  reported on variab ility  in  

m aturity  for double c r o s s e s  of the type (E^ X L^) X ^ 2  ^

The m ean  of the b a ck cro ss  to the ear ly  parent in each  

c r o s s  w as e a r l ie r  in silk ing date or low er in ear m oistu re  con

tent than the or the ear ly  parent. It i s  probable that in tra -  

a l le l ic  and in te ra lle l ic  gene in teraction s along with som e degree  

of h e te r o s is  w ere m ain ly  responsib le  for th is relationship .

In the m ajority  of the m aturity  stu d ies , the variab ility  of 

the b a ck cro ss  to the ea r ly  parent of each c r o s s  was re la tive ly  

sm a ll  and no m o re  variab le  than the F^. B ecause  of the uni

form ity  and the e a r l in e s s  of the backc r o s s e s  to the ea r ly  parent, 

i t  appears that som e practica l use m ay p o ssib ly  be m ade of them  

in  the production of hybrids p o sse s s in g  high yielding ability ,
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e a r l in e s s  and uniform ity  of m aturity , and other d es ira b le  c h a r 

a c t e r i s t i c s .  E sp e c ia l ly  would th is apply to r e g io n s - - s u c h  a s  M ich 

ig a n --w ith  r e la t iv e ly  short growing s e a so n s .  E arly  inbred lin es  

could be com bined with e x tr e m e ly  late inbreds which have dem on

strated  excep tional com bining ab ility  for y ie ld  in the following  

schem e:

[<Ej X  L j )  E t X  ( E 2 X  L 2 ) E 2 ], 

w here E^ and E^ are  e a r ly  l in e s  containing dominant and e p is -  

tatic  g e n e s - - s u c h  a s  R53 and A158, and L«j and L, are ex trem ely  

late l in e s - - s u c h  a s  38-11 and L317 which are  used in the produc

tion of the e x te n s iv e ly  used d o u b le -c r o ss  hybrid U. S. 13. The 

proposed  m ethod should re su lt  in a hybrid exhibiting m o r e  e a r l i 

n e s s  and uniform ity  of m aturity , than would be obtained with the 

conventional m ethod of com bining ea r ly  and late l in es  (E^ X L.^)

X (E j X ^2^' The uniform ity in e a r l in e s s  of the d o u b le -c r o ss  

hybrid (E^ X E^) X L,^) would be equaled by the use  of the

su ggested  m ethod. A hybrid of the proposed  type m ight be s ligh tly  

low er in  y ield ing  ab ility  than the (E^ X L>̂ ) (E^ X L>^) type b e 

cause  of a low er frequency  of gen es  of the late inbreds, which  

p o s s e s s  outstanding combining ab ility  for y ie ld .
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Hybrid seed  production by the proposed  m ethod would be 

m uch l e s s  d ifficu lt and exp en sive  than by the conventional m ethod. 

F or the production of equal quantities of d o u b le -c r o ss  seed , the 

proposed  m ethod would requ ire  a sm a lle r  amount of seed  of the 

inbreds and a m uch sm a lle r  quantity of s in g le - c r o s s  seed  (E X L.) 

than that required for  the m ethod (E . X L . )  X (E X L_). The
* A m (b

s m a lle r  amount of s in g le - c r o s s  seed  required  for the su ggested  

m ethod i s  e sp e c ia l ly  im portant b ecau se  of the d ifficu lty  of m a tch 

ing ea r ly  and late inbreds for seed  production. In the suggested  

m ethod the b a c k c r o s se s  to the ea r ly  parents would be m ade by 

d e ta sse lin g  the and using the ea r ly  inbred as the pollen  p a r 

ent. T h erefore , a m uch g r ea ter  y ie ld  of foundation b a ck cro ss  

seed  per a cre  would be obtained for com bining the two b a c k c r o sse s  

than would be obtained by producing foundation s in g le - c r o s s  seed  

for m aking the conventional double c r o s s .  The b a c k cro ss  seed  

would be produced on v igorou s F^ plants w hile  the seed  for the 

making of the norm al double c r o s s  i s  produced on inbred plants.

It could not be concluded whether the nature of the gene  

action  for  s ilk ing date and m o is tu re  content w as predom inantly  

a r ith m etic  or g eo m e tr ic .  H ow ever, in  a l l  c a s e s  w here the two



1 17

ca lcu lated  m ea n s  d iffered , the th eo re tica l g eo m etr ic  m ea n s  w ere  

c lo s e r  to a g reem en t with those obtained.

Gene num bers ca lcu lated  for the c r o s s e s  ranged from  5 to 

19 for s ilk ing  date, 2 to 11 for m o is tu re  content of e a r s  h arvested  

at a uniform  period  from  planting, and 1 to 54 for  m o is tu r e  con

tent of e a r s  h arvested  fifty  days a fter  silk ing . A ll of the a ssu m p 

tions of W right's form ula  did not a lw ays apply to the data in  th ese  

s tu d ies . H ow ever, i t  i s  b e lieved  that the v a lu es  obtained m ay  be 

of som e value in  indicating the re la tive  p r o g r e ss  that m ay  be e x 

pected  from  se le c t io n  for e a r ly  s ilk ing  date or low ear m o is tu r e  

in  the segregatin g  populations of the c r o s s e s .  M ore rapid p ro g 

r e s s  would be expected  for the c r o s s e s  w here low er gene num bers  

w ere involved.

F or  the four c r o s s e s  involving R53 and A158, the m uch  

low er  gene num bers obtained for the m o is tu re  content of e a r s

h arvested  fifty  days a fter  s ilk ing than for  s ilk ing  date m ay ind icate  

that som e or a l l  of the dominant gen es  affecting silk ing  date w ere

not ac tive  for ear  m o is tu r e  depletion.

H eritab ility  v a lu es  m u st  be con sid ered  a s  a m axim um  b e 

cau se  genetic  var iab ility  other than that which i s  s tr ic t ly  additive  

w as included. H igher average  h er itab ility  v a lu es  w ere  obtained for
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ear  m o is tu re  content at both h a r v e s ts  than for s ilk ing  d a te - - in d i

cating that m ore  p r o g r e s s  could be expected  from  se le c t io n  on 

the b a s is  of ear  m o is tu re  content than on the b a s is  of s ilk ing  

date. F rom  a p ra ctica l standpoint, s e le c t io n  for ear  m aturity  

should norm ally  be done at a m uch la ter  uniform  h a r v e s t  date 

than the one reported in  th is investigation; it  probably would not 

be done fifty  days a fter  s ilk ing of individual p lants.

The im m aturity  of e a r s  at both h a rv est  p er iod s  m ay  have  

in fluenced  the a ccu ra cy  of the con c lu s ion s  reached on ear  w eight  

or y ie ld . A high d egree  of h e te r o s is  w as exhibited for h eav ier  

ear  dry w eight in a ll  c r o s s e s  in  both h a r v e s ts .  Although the 

late inbreds W10, Oh40B, and W23 contributed m uch to the ob

se rv ed  h e te r o s is ,  the e a r ly  inbred R53 w as notew orthy in  i t s  

contribution. Thus R53 should be a good e a r ly  inbred for use  in  

the developm ent of h igh -y ie ld in g  and e a r ly  hybrids.

The conclusion  that the gen es  affecting  ear  w eight fo llow ed  

the ar ith m etic  sc a le  w as in  a greem en t with the r e su lts  o f N eal

(20) and Kinman and Sprague (14). P red ic tin g  y ie ld s  of double 

c r o s s e s  from  s in g le - c r o s s  y ie ld s  i s  based on the assum ption  of

ar ith m etic  gene action.
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Gene num bers that could be calculated for ear weight were  

probably m uch too low because at lea st  one of the basic  a ssu m p 

tions of the form u la --th a t one parent supplies only plus factors  

and the other, only m inus fa c to r s - -w a s  obviously not true. Both 

parents contributed to the observed  h e te r o s is .

The low heritability  values for the ear harvest at a uni

form period from  planting indicated that very  little , if  any, prog

r e s s  could be expected from  se lec tio n  for heavier ear weight 

within the segregating  progenies of any of the c r o s s e s  studied. 

However, for the ear h arvest  fifty days after silking, rather good 

heritability  values w ere calculated for the c r o s s e s  (MS206 X Oh40B), 

(R53 X W23), and (A158 X W23).

For ear weight and ear m oisture  content at both h arvests ,  

higher h er itab ilit ie s  w ere obtained for the c r o s s e s  (R53 X W23), 

(MS206 X Oh40B), and (A 158 X W23).



S U M M A R Y

The inheritance of m aturity and ear weight w ere in v e s t i 

gated with s ix  different c r o s s e s  of early  X late inbred lines  of 

corn. Dominance relationsh ips, gene num bers, nature of gene 

action, and heritab ility  w ere studied. Silking date, m oisture  con

tent of ea rs  harvested  at a uniform period from  time of planting, 

and ear m oistu re  content fifty days after silking w ere used as  

m e a su res  of m aturity. Data on ear weight w ere obtained at two 

harvest periods.

1. In each c r o s s ,  either com plete phenotypic dominance 

or slight h e te r o s is  for e a r lin e ss  w as indicated in  a ll  m aturity  

studies. Some degree of h e te r o s is  for e a r lin ess  was probably in 

volved in each c r o s s .  However, the m ajor portion of the observed  

e a r lin e ss  appeared to be due to dominance of genes.

2. Complete genic dominance for early  silking, partial to 

com plete genic dominance for lower ear m oisture at a uniform  

h arvest period from  planting, and variations from  none to com plete  

genic dominance for lower ear m oistu re  fifty days after silking  

w ere indicated for the c r o s s e s .  The data suggest that the c la s 

s ification  of inbred lines  entire ly  on the b a sis  of silking date m ay
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not furnish the d es ired  inform ation on m aturation. Some inbreds  

contained dominant genes for ear ly  silking that did not appear to 

effect ear m oistu re  depletion. Other inbreds w ere late in silking  

but contained dominant genes for rapid ear drying.

3. E pi s ta s is  for e a r lin e ss  appeared to be exhibited by the

dominant genes contributed by the ear ly  inbred R53 and possib ly

by A 158. E arly  inbreds containing dominant ep istatic  genes for

ear ly  m aturity  should provide m ore uniform ity of m aturity in a

double c r o s s  of the type (E^ X L.^) X (E^ X L.^) than an early

inbred with dominant but nonepistatic genes for e a r lin e ss .  E p is-

ta s is  of dominant gen es m ay aid in explaining reports that c r o s s e s

of the type (E. X L, ) X (E X L ) w ere no m ore variable than
X  i  6  M

that of the type (E^ X E^) X (L^ X L^).

4. In the m aturity  stud ies, it could not be concluded

whether gene action was following either the arithm etic or the 

geom etr ic  sc h e m e s . In a ll  c a s e s  where calculated m eans differed  

from  the actual m ean s, the geom etr ic  m eans Were c lo se r  to a g r e e 

m ent with the obtained. It was probable that both types of gene

action w ere involved.

5. Minimum gene num bers ranged from 5 to 19 for silking  

data, from  2 to 11 for m oistu re  content of ears  harvested  at a
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uniform period from  planting, and from  1 to 54 for m oisture  con

tent of ea rs  harvested  fifty days a fter  silking.

6. M aximum heritab ility  va lues  ranged from  11 per cent

to 48 per cent for silking date, 36 per cent to 58 per cent for

m oisture  content of ea rs  harvested  at a uniform period from  

planting, and 22 per cent to 83 per cent for m oisture content of 

ea rs  harvested  fifty days after silk ing. H eritab ilit ies  for ear  

m oisture  content averaged higher than heritability  of silking date. 

There was an indication that silking date was affected m ore  by 

environm ent than ear m oistu re  content.

7. Considerable h e ter o s is  w as exhibited for heavier ear  

weight in a l l  c r o s s e s .  Of the ear ly  inbreds, R53 was exceptional 

in i ts  contribution of favorable genes for heavier ear weight. 

Genes affecting ear weight followed the arithm etic  schem e.

8. M aximum heritability  va lues calculated for ear weight

indicated that very  litt le , if  any, p ro g ress  could be expected from  

se lec tio n  for heavy ea rs  within the segregating progenies of any 

of the c r o s s e s  at the uniform harvest period. However, good 

p ro g ress  could be expected from  se lec tion  within the F genera

tion of the c r o s s e s  (MS206 X Oh40B), (R53 X W23), and (A158 X 

W23) in the ca se  of a h arvest fifty days after silking.
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9. It was proposed that an combination of ear ly  lines  

containing dominant ep istastic  genes with late lines p o ssess in g  

exceptional combining ability  for yield  m ay be made as follows: 

[ ( ( E j  X L j )  E j )  X  « E 2 X E  ) E 2 )].

'if
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C O R R E L A T I O N  C O E F F I C I E N T S  B E T W E E N  E A R  
W E I G H T  A N D  M A T U R I T Y

C o r r e l a t i o n  c o e f f i c i e n t s  w e r e  c a l c u l a t e d  b e t w e e n  e a r  d r y  

w e i g h t  a n d  e a r  m o i s t u r e  p e r c e n t a g e  a n d  b e t w e e n  e a r  d r y  w e i g h t  

a n d  n u m b e r  o f  d a y s  f r o m  p l a n t i n g  t o  s i l k i n g  f o r  b o t h  h a r v e s t i n g  

s y s t e m s .  S t a n d a r d  p r o c e d u r e  w a s  u s e d  ( 3 1 ) .  A l t h o u g h  c o r r e l a t i o n  

c o e f f i c i e n t s  m e a s u r e  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  e x p r e s s i o n  o f  t w o  

c h a r a c t e r i s t i c s  i n  a  s e g r e g a t i n g  g e n e r a t i o n  o f  a  c r o s s ,  t h e y  do  n o t  

i n d i c a t e  h o w  m u c h  o f  t h e  m e a s u r e d  r e l a t i o n s h i p  i s  h e r i t a b l e .  T o  

e l i m i n a t e  s o m e  o f  t h e  n o n h e r i t a b l e  e f f e c t s ,  g e n e t i c  c o r r e l a t i o n s  

w e r e  c a l c u l a t e d  f o r  t h e  c r o s s e s .  T h e  f o r m u l a  s u p p l i e d  t o  B u r t o n  

(2) b y  C o m s t o c k  w a s  u s e d :

c v X Y F 2 - c v X Y F j
G e n e t i c  c o r r e l a t i o n  = - * = = - = - - = = = - - -----

V ( v X F 2 - v X F j ) ( v Y F 2 -  v Y F j )

w h e r e  c v  * c o v a r i a n c e  a n d  v = v a r i a n c e .

C o r r e l a t i o n  c o e f f i c i e n t s  b e t w e e n  e a r  w e i g h t  a n d  e a r  m o i s t u r e  

p e r c e n t a g e  a n d  b e t w e e n  e a r  w e i g h t  a n d  d a y s  f r o m  p l a n t i n g  t o  s i l k i n g  

f o r  b o t h  h a r v e s t  p e r i o d s  a r e  s h o w n  i n  T a b l e  25 .  S i g n i f i c a n t  n e g 

a t i v e  c o r r e l a t i o n s  w e r e  o b t a i n e d  i n  a l m o s t  a l l  c a s e s ,  i n d i c a t i n g  

t h a t  h e a v y  e a r  w e i g h t  w a s  a s s o c i a t e d  w i t h  e a r l y  s i l k i n g  a n d  w i t h



l o w  e a r  m o i s t u r e  c o n t e n t .  N o  d i f f i c u l t y  s h o u l d  b e  e n c o u n t e r e d  i n  

t h e  s e l e c t i o n  o f  h e a v y  e a r s  l o w  i n  m o i s t u r e  p e r c e n t a g e  w i t h i n  a n y  

o f  t h e  p o p u l a t i o n s  o f  t h e  c r o s s e s .

I n  g e n e r a l ,  s l i g h t l y  h i g h e r  n e g a t i v e  c o r r e l a t i o n s  w e r e  o b 

t a i n e d  f o r  t h e  e a r  h a r v e s t  a t  a  u n i f o r m  p e r i o d  f r o m  p l a n t i n g  t h a n  

f o r  t h e  h a r v e s t  f i f t y  d a y s  a f t e r  s i l k i n g .  T h e  l a r g e r  n u m b e r  o f  i m  

m a t u r e  e a r s  a t  t h e  u n i f o r m  e a r  h a r v e s t  m a y  h a v e  b e e n  l a r g e l y  r e  

s p o n s i b l e  f o r  t h e  h i g h e r  v a l u e s  f o r  t h i s  h a r v e s t  p e r i o d .

G e n e t i c  c o r r e l a t i o n s  f o r  t h e  c r o s s e s  a r e  s h o w n  i n  T a b l e

26 .  V a l u e s  f o r  s o m e  c r o s s e s  c o u l d  n o t  b e  c a l c u l a t e d  b e c a u s e  t h e  

v a r i a b i l i t y  i n  e a r  w e i g h t  o f  t h e  F ^  w a s  g r e a t e r  t h a n  t h a t  of  t h e  

F  . I n  g e n e r a l ,  g e n e t i c  c o r r e l a t i o n s  w e r e  s i m i l a r ,  i n d i c a t i n g  t h a t  

p l a n t s  w h i c h  s i l k e d  e a r l y  i n  m o s t  c a s e s  p r o d u c e d  h e a v y  e a r s  a n d  

h e a v y  e a r s  w e r e  r e l a t i v e l y  l o w  i n  m o i s t u r e  p e r c e n t a g e  a t  t h e  h a r 

v e s t  p e r i o d s .  I n  a  b r e e d i n g  p r o g r a m  f o r  t h e  s e l e c t i o n  o f  p l a n t s  

w i t h  h i g h  y i e l d i n g  a b i l i t y  a n d  e a r l y  m a t u r i t y  i t  w o u l d  b e  p o s s i b l e ,  

t o  s e l e c t  h e a v y  e a r s  w i t h  l o w  m o i s t u r e  c o n t e n t .



T A B L E  25

C O R R E L A T I O N  C O E F F I C I E N T S  B E T W E E N  E A R  W E I G H T  
A N D  M A T U R I T Y  IN C O R N  C R O S S E S

P o p u l a t i o n

B j  to M S 2 0 6

B J t o  W10

B j  t o  R53

B j  t o  O h 4 0 B

B t t o  A 1 58

B ] t o  O h 4 0 B

E a r  H a r v e s t  a t  
U n i f o r m  P e r i o d  
F r o m  P l a n t i n g

j “
XY X Z

M S 2 0 6  x W10  

• 0 . 5 * *  - 0 . 4 * *

- 0 . b * *

- O . c * *

- 0 . b**

- 0 . 9  **

- 0 . 7 * *

R 5 3  x O h 4 0 B  

• 0 . 4 * *  - 0 . 9 * *

- O . t  * *

0 . 4 * *

0 . 7 * *

- 0 . 8 * *

- 0.  5 * *

- 0 . 7 * *

E a r  H a r v e s t  
F i f t y  D a y s  

A f t e r  S i l k i n g

XY

A 1 5 8  x O h 4 0 B  

•O.u** - 0 . 5 * *

- 0 . 7 * *

- 0 . 5 * *

- 0 . 7 * *

- 0 . 7 * *

- 0 . 5 * *

- 0 . 7 * *

■0.4**

• 0 . 5 * *

0 . 4 * *

• O . o  * *

• 0 .3 * *

• 0 . 5 * *

■ 0 .  L * *

• O . o * *

•0 . 0 * *  

■0 . L  * *

0 . 5 * *

• 0 .7 * *

X Z

- 0 . 3 * *

- 0 . 8* *

_ 0 . 5 * *

- 0 . 7 * *

• 0 . 5 * *

• 0 . b * *  

0 . 5 * *  

0 . 7 * *

0 . 3 * *

0 . 6 * *

0 . 4 * *

0 . 7 * *



T A B L . E  25  ( C o n t i n u e d )

P o p u l a t i o n

B to  M S 2 0  6

B^ to  O h 4 0 B

B j  t o  R 5 3

B j  t o  W23

B x t o  A 158

B } t o  W23

1

E a r  H a r v e s t  a t  
U n i t  o r m  P e r i o d  
F r o m  P l a n t i n g

XY X Z

M S 2 0 6  x O h 4 0 B  

_ o . 6 * * - 0.  5 * *

- 0. e * * 

- 0 . 5 * +  

- 0 . 8 * *

- 0 . 7 * *  

-  0 . '  *  *  

- 0 . 7 * *

R 5 3  x  W23

- 0 4 * + - 0 i ■ * *

- 0 .6 * *

- 0 . L * y'

- 0 . 5 * *

- 0 . 7 * *

- 0 . 7 * *

- 0 . 7 * *

A 1 5 8  x W 23  

- 0 . 3 * *  - 0 . 4 * *

- 0 . 8 * *  

- 0 . 3 * *  

- 0 . 5 * *

- 0 . 9 * *  

- 0 . 4 * *  

- 0 . 3  **

E a r  H a r v e s t  
F i f t y  D a y s  

A f t e r  S i l k i n g

XY

- 0 . 2  

+0. 1  

- 0 . 4 * *  

- 0 . 8 * *

+ 0 . 1 

- 0 . 3 *  

- 0 . 3 * *  

- 0 . 2

- 0 . 4 * *

- 0 . 4 * *

- 0 . 5 * *

- 0 . 5 * *

X Z

- 0 . 2

- 0 . 4 * *

- 0 . 4 * *

- 0 . 8 * *

- 0 .  1 

- 0 . 5 * *  

_ 0 . 3 * *  

- 0 . 5 * *

- 0 . 2 *  

- 0 . 8 * *  

- 0 . 4 * *  

- 0.6  * *

X = e a r  d r y  w e i g h t ;  Y = e a r  m o i s t u r e  p e r c e n t a g e ;  Z = 
n u m b e r  of  d a y s  f r o m  p l a n t i n g  t o  s i l k i n g .

* S i g n i f i c a n t  a t  t h e  5% l e v e l .

**  S i g n i f i c a n t  a t  t h e  1% l e v e l .



G E N E T I C  C O R R E I . A i H W S  B E T W E E N  E A R  W E I G H T  A N D  
M A T U R I T Y  IN C O R N  C R O S S E S

E a r  H a r v e s t  a t  E a r  H a r v e s t
U n i t o r r a  P v r . o d  F i f t y  D a y s

C r o s s  F r o m  i ’l a n : i n g  A f t e r  S i l k i n g

X Y *  X Z  X V  X Z

MSZO . x  W10

MSZOo x  O h 4 0 B  - 0 . 4  ^-0.5 - 0 . 9  - 0 . 5

R 5 3  x  O h 4 0 B

R 5 3  x  WZ3 - 0 . ~  - 0 . 9  - 0 . 3  0

A 15o  x  O h 4 0 B  0 +0 . Z

- A15 8  x  WZ3 - 0 . 7  +0 . Z

* X = e a r y  d r y  w e i g h t ;  Y = e a r  m o i s t u r e  c o n t e n t ;  Z  = 
n u m b e r  o f  d a y s  f r o m  p l a n t i n g  t o  s i l k i n g .


