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THE EFFECT ON VARTABILITY IN THE DOUELE
_ GROSS CORN HYERIDS OF PARENTAL INEREDS
 DIFFERING TN MATURITY AND OTHER

PLANT CHARACTERISTICS | -

It is well recognized among corn breeders that "eye appeal®™ is
of prime importance to famefs when selecting their "best hybridﬁ.
Uniformity of plant height, height, length and diemeter of ear, and -
other plant characters of a similar natu:e all contribute to the de-
sirability or "eye appeal” of a corn hybrid. Many a high ylelding
hybrid has faiied to gain ’p;-ominence because it hcked the nécessa;y
uniformity in one or more of these important plant charécters.

Since ﬁniformity or the lack of variability is of prime importance
to the general aéceptance" of a coz;n hybrid", it is necessary for thq'
- eorn breeder to know how the‘ combining- of P’érentalvinbreds affects the
uniformiﬁy of the doublé crosses. The work reported hefe, was undertaken
for the .purpose of determining the effect on Avariability, in the double
cross hyb?id, of the different combinations of .parental inbreds with
‘ comtraséing planf characters, The variability of ear moisture as affec-

ted by the ci_)mbining of inbreds sim:llai' in maturity as contrasted to

R

the ccmbining of inbreds of varying maturity was of prime importance in
“the 1nstigétion of thie;_study. K »

Although yield determinations were not a primary aim of this
study, they wére obtained for tw\o reasons, First, because of the poss-
ibility of obtaining desiréblev hybrids as the -result of the inbred cam-
vbinations used in this ,‘stixdy. Second, bacausg of the excellent opportun-

ity afforded by obtaining yield data to study the relationship between

—
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'the actual and predicted values obtained from the single crosSes_ and

their d:ouble' cross combinations when grown in the same year.

" REVIEW OF LITERATURE |

Mnc_h work was done bythe eerly breeders of hybrid corn'to deter-
: mine the relationship between the rielding abilitj of the inbred lines

- | and their hybrid progenr. A good bibliography of these studies may be |
‘found in J’ enkins' (6)1 work reporting his correlation studies ‘between

meny inbred plant characters and their Fl hybrids. Two statements from
- J enkins' studies are especially worthy of note, "The correlations be-
tWeen characters or the inbred parent and the meen values of the game
character in the erossbred progenies were sufficiently high in mny v
cases to be of value for prediction purposes. "Different inbred Iines
showed marked difrerences in pre;ootency for practically all of the char-
_ ecters studied.

In 1934 Jenkins (7) published the results of his studies determin-
ing the best method of predicting double eross performnee. ‘His "Method
- B" which uses th_c average peri‘ormance. of the four non-parental single |
Ncrosses as .the predicted value for the double eross hes been g.cncrally‘ |
eccepted as ‘the most setisfactory. merson (1) and Doxt"ator and Johnson
| (2) carried out experiments compering the single cross predicted velues
. with actual values obtained from growing the double erosses and substan-
tiated the tindings of Jenkins. They further showed that 1t was mpor- ‘
tant to test the three combinations possible i'rom the combining of any

rour inbreds because significently different results might be obtained

1 Eigures in parenthesis refer to "Literature Cited", p. 37,
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from the different combinations, |

' Eckbardt and Bryan (3)‘ compared the effect on variability of 'bhe ”
hybrid from the' crossing 'oi' single crosses made up of closely related -
: inbred lines and widely divergent inbred lines. 'l‘he'y désignated close- :
ly related singles as (A x B) and divergent ‘singles (Y x 2). A conpar;-
~ison ot the doubles (A x B) (Y x Z) to the doubles (Ax Y)(Bx 2) showed’
\' ‘that the (A x B)(Y x Z) outyielded the (A x.Y)(B x Z) in eleven out of
“twelve cases on the basis of a 3 year average. 'i‘he one excepl:ion was
consistent throughout '_bhe test. The authors conclude tbat. it inbreds
are closely relafed, they should come into the“.double eross together
rather”than one in each single cress, 1 the best results are to be
secured. Variability in the double cross was found to be significantly
lower when this procedure was. followed.

In a similar study Eckhardt and Bryan (4) compared the effect of
| the method of combining two. early and two late inbred. lines upon the
yield. end_ variability of the resulting double cross. The two general |
'(by'pes of crosses _'produced.were (E x E) (I.ﬁx L)vand (E x»L) (Ex L). |
i;hekrirsf; type ,difi’er_ential' plantings are necessary i'or' making tbe

double cross seed a‘nd in tne second' type" this ditficulty.arises in tha

e making of two s:lngle crosses. Variability studies indicated that sig-

' 'niﬁ.cantly greater uniformity may be obtained by combining (E x E)

(L x L). ‘This was true for silking date, ear height, ear 1ength, _ear
diameter and ear weight . The authors did not deternine ear moisture
variability but state that "It s reasenab—leto expect 't‘ha't this relat- i
bi.bnsbip wool_d also hold for “moisture content of ear corn at harvest

‘ time". They further ,st'ate',vf "There seem to be definite advantages in
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'the production of superior hybrid seed corn from the practice of util-
| izing inbred lines of similar maturity in the same single cross
| parent" » | ;
‘ Pinn_ell (9) studied variability in the double crosses fordate of
silking, date"ofv first pollen, ear height, plant height, leaf area %
_ Vear moisture, ear 1ength and row number as effected by the method oi‘ .
combining two early and two late inored lines, Significant. differences |
in variability for certain characters were apparent between crosses,
"‘but it was impossible to predict relative .variability in the double
: crosses on the basis of the character means of eithcr the inbreds or

Ty

"their single crosses.
| o MATERTALS AND METHODS
, In 1946 i'onr late inbreds (cc 5, CcC 25, 40 B, Oh 51) and four
,Aearly inbreds (MS 24, M 206, A 158 R 55) were selected on the basis
L or their past pollinating record to be used for this study. |
| All..28 possible single cross combinations tnere made in the summer
of l946 and a‘ll\ 210 possible double cross’ combinations were made in the
swmer of 1947, - R B
In 1948 the 8 inbreds, their 28 single crosses and 1 of the 5 poss~-
ible double crosses arieing from the combining of any 4 inbreds (70 ;
' double.crosses in all chosen at random) were planted on the College Farm
at Iastr'I.ensing,-Michigan'. .vIn'breds,‘ sin'gle. crosses, and double c_r'oss:esv
| ‘were each plented as groups in randomized blocks. Plot size was 2xl2

' hills. Six. replications were planted for all groups. Only 20 hills,
B totaling as near to 60 plants as possible, were selected rrom each plot
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for harvest. At harvest data for plant height, ear height, ear length,
ear diameter, number of rows of kernels per ear, ear welght and ear
moisture were obtained from one plant selected at random from each hill
harvested in three replications. »

Due %o labor shortage and the time consuming nature of the work,
" harvesting was carried out in a systematic manner by replications. By
‘this procedure a repl:lcation from which 1nd1vidua1 plant data were oOb-
tained and a stra:lght_ yj.eld replication were harvested in a 5-day week.
Thus, the totai harvesting operation was spread ove‘r a 3-week period.

Plent and ear height measurements were taken in the field at har-
veet t:lme to:the nearest inch. The ears from the meesured plants were -
taken to the iebcratory a_'ngi' the green ear weight determined to the
neerest gram. The ears were then placed in an oven and dried to approx-
imately 5 ear m_o_i'st,ure. The dry weight was recorded to the nearest
| _gram and the ear weight at 0% moisture nas later determined by caleu-
' _ietion-. Ear iength measnremente were nndeon the dried 'ears to the
neare'st half 'centimeter and ear diametefs to the nearest qt;.ar_ter centi-
meter. v EAr row nnmber was counted at the middle of the ear. |

All etetistical calculations were made directly from the indivik{ual
character values wherever pcssible. Analysis of variance and correlatiom
coefficients were obtained for all characters by machine methods of cal-
E . cnlation as,sugge_sted by Snedecor ( J.O). 'Inbre,d, single cross and doubl_e _
vcro.ss »pro'geny variances’ were obt:a:lnedb by the formula;

2 2 2 .
SXA CT, + SXg - CT; + SKg },GI‘

¢C
s(k - 1) B = vp’:oseny
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where k is the number of'individﬁal measurements (X) per plot and A, .

Band C are field replications. Prediction studies were carried out .

by u51ng the method suggested by Millang and Sprague {8)

Due to poor stands in some of the inhred plots, all inbred calcu-

lations are“based on 16 indiViduals per plot. A11,31ng1e and double

vcroSs:calculations are based on 20 individuals per plot. Only data

. from 65 double crosses are reported.

Plot weights, to be used for yield determinatiens, were taken con-

‘purrently with field measurements of plant characters. The ear meis;
‘ture'values determined on the individual ear basis were averaged and

‘dused for correcting field weights to a uniform moisture of 15.5%.

EXPERIMENTAL RESULTS - VARTABILITY ‘STUDIES
Inbred Data

| A studyrof the mean values,'Table 1, for the several characters»

' shows ti.t there are 1arge differences between the inbred means. It'ie

“ing eresting to note that inbred G, which was chosen as an early inbred.

on the basis of its pollinating data, has e much higher ear moisture at
harvest than the other three inbreds in the early. group. All of the
late inbreds have a relatively high ear-moisture content. V
The inbreds were divided into contresping}groups, Table 2, on the
basis of the data in Table 1. For ear moisture, ear height, and planf
height. it vas possible to divide the inbreds into groupe of either

four and four or'three and five and»have“thefmeene of\all pf_the inbreds

in each group significantly different from the means in the contrasting

grouy,:_Such avdivision of inbreds into contrasting groups was hof poee-'

ivle forfthe characters ear weight, ear length;‘earddiameter-and'nuhber



: 'I‘ﬁble_ 1. Mean values and least significant differehces for the seven characters oi‘ the inbreds
: gtudied and the code 1etters used te designate the inbreds in all other tables and
the text.

. : Code : Ear  : Ear 1: Ear?: Far : Ear mo, : Ear O : Plant
- Inbred  : Letter : Moisture : Weight : ZLength : Diameter : of Rows : Height : Height

cc 5 A 48.5 98.7 15,5 3.85  16.7 28.9 7.2
cc 25 B 56.7 7.0 18.5 5.6 13.7 26,1 69.3
0 B ¢ 54,3 977 18.6 3.51 123 157 69.0
th 51 D 50.4  76.3 12,7 3.53 142 21l 68.1
s 24 B 4.9  85.0 123 403 14.4 10.6  48.4 -
MS 206 F 20.9  66.1 1.8  3.44 1.7 15,4 56.0
A 158 G 48,6 ,59.5 12,3 3.0 13,5 --"'s.s‘- 47.4
R 55 E 411 . e85 14l - 3.65 143 151 527

S Los4 33 188 L3 0.14 0.5 42 5.

-1 Weight in grams at 0% moisture. _
"2 Par length and diameter in eentimeters.
3 Ear and plant height in inches.
4 Least significant difference at the 5% point.

.._.L_-
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. of rows per ear and so the mbreds were separated for these characters
by placing the four inbreds with the high means into one group and
those with the low means ‘into the othsr group,

‘Table 2. Grouping of inbreds for the purpose of determining the

effect of method of combining contrasting characters
upon the variability of the resulting crosses.

‘Plant : Contrasting :  Code : Inbred : X2 (1) -
Cheracter : Characters : Letter : Code : a
Ear | (Late H "ABCDG 0.99
Moisture " (Barly L EFH 6.83
_Ear (Heavy H ACEH 22.41*

» Weight o (Light L " BDFG 2.1 -
Far  (Long :4 ABCH 14.96*
Length - . (Short L DEFG 27,93
 Eer (Large “H°  A'BEH - 19.26*
Diamester (Small L CDFG 5.99
_Far mo. {Many . H ADEEH 7.17
of Rows (Pew L "BCFG- . 6,55
Bar (High H ABD - 6,33
‘Height . (Low L CEFGH  11.63 -
Plant (Tall B ABCD 5,28
. He:lght - (Shoxt L EFGH  14,06*

(1) Bartlett's chi-square test for homogeneity was calculated
on the variances of the inbreds by groups,

* Chi-square values are too high to indicate homogeneity of
variability within the inbred group.

With the exception of A which conisistently falls into the high

‘group and F which »ié always found in the low group, the inbreds shift

“:from the high to the low group depending upon their expréssion of the
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particular ‘cl:a'rac‘ter’ in question.- Inbreds A, B, C, D and H are found
most frequently in the high groups and inbreds F, G and E in the low
groups. These groupings indicate a tendency for the late inbreds to
have high and the early inbreds low values for the several characters.

'i'a_ﬁie 3 presents in a qbﬁdensed form the pertinent data from the
inbred analyses: Tatles 19-25. It shows for all characters whether
or not there are significant differences between ‘the means of the in-
breds, the mesns of the.high and low groups of inbreds end he means
of the inbreds within the high and the low groups. For the 28 items
indicated in the table, the F-values of 25 exceed the 1f poiut, 1
'veu:cev'et:is‘ the 5% point and 4 show no signirieant differences.

Table 3. Significant mean differences indicated by axiaiyses -of
- variance for inbreds, Data summerized from Tables 19-25,

o I ¢ :Within : Within
Character : : Inbreds : High : low : High : Iow
Bar Mpisture E Rk *k E ¥k *

. Bar Welght = ** *k - g
Ear Length = *k o k% -
Ear Diamster ' *k ' SO ....
Eaxf no, _of Rows ¥k | o - T ~ T %
Far Height ~ B Ty | S oa dk

| Plant Height - ko o kX o S A

~* Exceeds the 5% point.
** Exceeds the 1% point.
-= No signiricant difference.

The chi-square vaiues, Table 2, indicate that the inbreds within

gbme- of the character groups’ differ; significantly f;:’qm each other in
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variability. Inbred ,AQ, Table 2'7,” shows a significantlg; greater vari=-
,'abllity for ear weight than elther 1nbreds E or H. Similar differences
- in varlablllty are apparent in hoth the hlgh and the low groups of in~
breds for ear length, Table 28. They, also, occur in the hlgh group
for ear diameter, Table 29, and in the low group for plant height,
“fable 32. These dlfferences in varlablllty may be due to either
genetlc heterozygosity or 1nbred reaction to env1ronmenta1 cond;tlons.
‘Since the 1nbreds used for this study have been selfed for many genera-
tions and have shown a high dagree of ﬁnifomity; it is more likely that
the differences in inhred variabilityhare an expreSSion of inbred aensi-
‘ t1v1ty to env1ronment rather.than genetic segregation. |

Inbred frequency dlstrlbutlons and variances for all characters are
‘given in Tables 26—32. |
| Single Cross Data _
The mean'values for the several characters, as determined by aver;—
"aging the single crcssrvalues for each inbred nhen crossed'with every
other inbred,'arempresented”ianable\h. A comparison of the “inbred
<vaiues, Tahle_l, and their aingle cross>ccmbination valneei»Table h;
" shows .that for all inbreds the average moisture for inhreds in-conbin-;
aticns is 1owervthan for'thekinbreds‘themselres. Fcr ali characters,
except ear molsture, the combination means are hlgher than the indivi~
‘:"dual inbred values. When the inbred means and the 31ngle Cross combina-'
.tion means are ranked from high to lcw, it becomes apparent that the in-
breds do not malntaln the same rank in comblnatlons that they do as
1nd1yiduals.j Also, there is less spread between the means»of the.lnbreds

in combinations than in the means of the inbreds themselves,” .



| 'I'abfle 4. Mean values and least significant dirferences for all eharacters of the single
e e¢rosses involving each 1nbred with every other inbred. »

Inbred : Bar . Bar 1l Bar? ;- Bar ": Eérnd; : Far 3 : Plant
. Code : DMoisture : Weight : Length : Diameter : of Rows :- Height : Height '

435 165 17,7 4.23 16,2 28,7 84,9

-
B 45,0 166 18,3 4.20 4.9 30,0 8.9
‘e w5 8L ,zo.b sz 13.6_ 26,7 - 84,5
D A 61 7.8 41 147 30,9 88,7
E 43.4 61 173 434 165 - 35.4 72.6
F 38.8 11 - 174 4.05 13,9 2. 77.6
- ' 41.6 187 '18.5- 4.0 © 14.5 24.3 73,7
B . 39.9 151 7.7 e00  13.2 24.8 72.6
L 5.4 0.4 7.40 0,59 0,053 0.23 1,08 .1.27

’TT',’

‘1 Weight in grams at 0% moisture. :
2 Ear length and diameter in centimeters.
3 Ear and plant height in inches,
.. 4 least signiﬂeant difforence at the 5% point,
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S:lnce the inoreds were Adivided.‘int‘o high and low groups for "e‘ach
character, it becomes possible toseparate'the single crosses into
three groups, high x high, low x low and high x 1ow. Table 5 gives -

- the group means and the hig,h and low individual means within the
Agroups of crosses for all_characters. In every metance, the mean
for the high x high group. 1s highest for the low x low group lowest |
- and for the high x low group Mtermediate. In all but three cases,
the highest 1ndiv1dual mean value oceurs in the high x high group
and the lowest in the low x low group. However, for all characters,"
except :pla_nt he:lghtv, there is ‘a great deal of overlai;ping of mdiv:ld-
ual means between all groups. Individual means equal to those in the
high x hish group my be found in the high x low and low x low groups

‘ and vice versa. For the character planta height, there is no over]app-
..1ng of 1nd:lvidual progeny means from one group of crosses to another. .

The summry of Tables 19-25 of the single cross analyses of vari-
ance for the-several. characters, Table 6, shows that in these analyses
>s"i_gniricant differences at the 1% po:lht are indicated r,orpra_c't'ically
‘all of the coinparisons between the means under. consideration. The
leck or a s:lgn:lﬁcam: difference for plant height in the high x high
and high x low groups is :I.n shsrp contrast to the significant difrer- )
ences’ 1nd1cated for all other comparisons w:lthin crossing groups.

: The single cross,variances by groups are given in Tables 26=32
:for all charecters and fhe_meens of these group variances are presented
in Teble 7. The data in this table show that, in all cases except ear

moisturo and ear woight, the highest mean variances are associated

’ with the high x high crosses, the lowest with the low x low crosses,



Table 5.

Gfoup mean and high and low ‘:lndividual cross mean values for the singie eross com-

binations of inbreds within and betme’n contrasting groups for each character.

Character

Higth:lgh.

Ty:ge of sing;lze cross

Plant height 91.2 .

71.1

79.9

— Tow = Low : T s v
: Group : High : low : Group High Iow ¢ Group : High : Ilow
Ear moisture “.7 50,5 - 39.7  38.8 aa 36.7 g4 466 T8
Bar weight 169.0 191.0 149,0 157.0  175,0 123.0 161.0 188,00 117,0
Bar Iemth ~  : 19,5 = 21,6 16,9  17.1 18,5 16.0 181  21.8 15,5
Bar demeter . 4.3 45 4l 40 40 5.8 4l 43 3.9
Barno. of ows 16 17.3 146 13,5 150 12,9 14,8 16,5  13.2
| Par helght sme 347 321 23.1 271 181 28,3 33,1 25.1
92.4 901  66.0 61.7 87.4 732

-t
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with.' the‘ mean variances for the high x low crosses intermediate to -
those of the other two groups. The meen Av"afia_nce for ear kmoisture in
the .i.oiv x lovw‘vgroup is exceptionally high because of the mean value of
’28.'78'. r;r’ cros's m‘and the fact that there are oniy 3 crosses in this

gronp‘. When the F-values are obtained for the yarious«:i‘,comparisons,
- ‘Table.;&it is i'cund that there are significent.dirferencee at the 2%
point between the variances of mny of the groups, Ear.weight does
not show any Signiricen:b diiferencee ‘between groups. |

'.l‘ablef 7. Single cross group mean variances for all characters."
Summerized rrom Tables 26-32.

: _ Single:crosw :
Character - ; Hig.l x High : Low x low. : High x Low

 Bar Moisture 9,52 12,74 9.49
‘Bar Wedght = . 1412 o a 1448 -
Eer Length 7.00 3.60 5.03

© Ear Diemster 0.066 o004 0,063
Br no. of Rows  2.78 T s 2.0
Ear neight 19,90 ‘ 16447 15,06
Plant Helght 3.6 . 209 . 248

In crder to test _whetAhertor not there were an;' significant differ-
- - ences between the inbreds intheir ability to .cause_‘hi@ or low vari-
_A ances in their single crosses,‘ the mean variances for each inbred when
‘crossed with every other inbred were calculated for all characters.
These, de'ba are presented in Table 9. When the F—values, Table 10, are

| : obtained N it is found that there are significant differences between

- the mean variancea of many of the inbrads in combinetions. Inbred F is .

. significantly hign_er than all of the other inbred's for ear moisture



. Table 6, Significant differences between means indioated by analyses of variance for single

erosses, Data sunmarized from Tables. 19 - 25,

s Ear 3 Ear

Ear no,

B G

o . Ear . " Ear Ear : Plant
Item ¢ Moisture : Weight Length Diameter of Rows Height : Height
Crosses % | xx ok Ak *ok > *k
EHxH *ok _ Aok Kok Aok ok * -
L xL *k N *k *k % *ok Aok
1:2- xk *x *% ok ¥k *k *k
Hx L L %k *% *k Kok kK *% -
W2 : 4 i Ry * = - ok ok
* Exceeds the 5% point,
** Exceeds the 1% point. '
-- No significant difference.
'Table 8. F-values for all possible “eomp_arisons of vériance meé_ns given in Table' 7.

_ oot Ear : Ear Ear : Ear Ear no, : Ear : Plant
Comparison : Moisture : Weight Length : Diameter of Rows Height : Height'
(HxH) ‘,,(I.xI.) - 1,34%* 1.14 1,94%% 1,50%F 1.65%* 1.21 1.,51%F
(HxH) : (BxL) 1,00 1,00 C1.39%F 1.00 1.18 1,32%* 1.27%
(BxL):(IxL)  1.34*F 1,17* 1,40%* 1,43%* 1.39%* 1,09  1.19%

* Exceeds the 10% point. -
** Exceeds the 2% point.

e ] g



"I'ab:l,e 9., Mean varianees for all eharaeters of the single crosses mvolving each inbred with
"~ every other inbred, ' :

.

- Inbred Plant

'+ Bar 'mr e Bar ¢ Ber = E‘ar'nq.' s Ear :

- Code : Moisture : W_eighj; : Length t Diemeter : of Rows .: Height : Height
A o5 1674 5.3 0,07 - Bl 16,57 20.76

B 11,02 1661 7.4 0,07L 2,01 17,10 26,73
¢ 8.35 1m0 6.7 | 0.053 1 14,43 29,07
D 9.06 1221 3,86 0,055 1.85 18,01  25.43
E .92 - 1252 3,56 0,047 2.9 1456 22,43
3 12,85 S 152 584 0,063 . 2.26 20,64 . 26.33

¢ j0.00 1402 491 0.051 | 2.12 16,07 20,17

H 10,50 1086 3.86 0,064 207 1579 23,66

-9T-
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_ Table 10, F-values for all pdss{iblev kcomi;ari’sons' ‘o‘:t variance means giien in Table 9.

. Bar . Bar . - : Ear Bar © Plant

. s S : .3 Bar i Bar No, : : v
Comparison :  Moisture : Weight : Length :: Diameter : of Rows : Height : Height
A+ B 0 1130 1,01 0 1,25%F 1,070 1,55%F 1,04 ¢ ¢ 101
» c 117 1,04 1,18 . 145 0 1.82% . 1,13 . 1,02
D 1.08 L 1.BTHE 1.agkF 1.43%%. . 1.e8F . 1,10 0 1.7k
E 1.23% 0 1,34%F ) 61%F 1.62%* 1,429 1,12 1,33k
F 1.32%* 1.45%*F 1,07 L2V 1.38%F T 1,26%F 1 1,13
G 1,03 COLA9% 0 1.7 1.49%* L 1.47¢ 1,02 147
B 1,08 S 159k 1.48%F 1.19% 1.12 1,04 = 1,27
D 1,22%  1,36% . 1.85%* 1,347 1,09 1,05 - 1.05
B 1,39*#* 1.33%% . 2,01% - 1,51%F 1.09 L1.a7* 1.19% -
F 1.17%  l.44 1,342 1,13 1.2 1.21* .00
G 1,10 - 1.18% 1.45%* 1,39%* = 1,05 1,06 1,35%
H 21,05 1.57* 1,850 111 - 1.38% & 1,08 1,13
C:D 1.09 1,43%* 1,75%* 1.00 1 1.08 1.25% 1,14
B 1.05 t 1l40%F 1.90% 1,13  1,28%* 1.01 - 1.30%F.
F ‘ l‘q&** 1,52%* . 1.27** 10,_19* 1,32%% - 1,43%F 1.10
G 1.20% 1.25%F  1,38% . 1,04 = 1.24%* | 1,11 1,44%*
B 1,26%* 1.,66%* 1,75  1,21*% - 1.62%F 1,09  1.23%%
D:E 114 1,03 1,08 1,13 .1.18* l.2a% 1,13
- F S lea 1,06 1,38%* C1.9% 0 1.22% 0 L15 . 1,03 =
G 1.10 1.15 1.27# ' 1004 1.15 . 1.12 ‘ 1026**
- H 1.16% ©  1.16* 1.00 1.21* 1.50%* 1,14 1.07
E: F 1.62% 1,09 - 1,50%* 1.34% 1,05 1.42%F 1,17*
G 1.26%% = 1,12 1,38%* 1,09 1.03° 1,10 - 1,11
» H 1,33%* 1.19*% 1.08 - 1,36%* 1.26%% 1,08 1.05
F:G 1l.28%F  1,22%F 1,09 . Ll.23* 1,07 1,28%* 1,31%*
~'H 1.,22%¥ - 1,09 1,38%* ‘1,01 1.23*% 1,31%* .11
G:H

—l"t-

1.05 1,33%* 1,27%% 1,25%* S 1,31 1,02 1,17%

© * Exceeds the 10% jpoint.
** Exceeds the 2%; int, -

o
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variability. Inbred E has the lowest variability but it is not signi-

ficantly different from inbreds C and D in this respect.
S o . A study of‘the progeny frequency distributions ahd variances pre~
sented in Tables 26-32 shows that for all characters there are signifi-
" cant differences in variebility between many of the eingle crossese
Significant differences between individual crosSes‘as'tested by obtain-
ing F-valueé.ffoﬁ.oeriaﬁces; occur fof eli cherecéefs;“ooéhnbefﬁeen
_ individuals within the game crossing group and between'individuale in
. the different crossing groups.

Since daﬁe‘of Hafvesc ﬁefefieliy.affecés.eor moietcre.infcentrai
Mlchigan, the frequency dlstrlbutlons for ear m01sture are given for
eech repllcatlon. These - data, Tahle 26 show that the different 31ngle'

a crosses do not 1ose ear m01sture unlformly. Compare, for example, the
frequency dlstrlbutions of the s1ng1e crosses EH and FH in the early X
early group. |

_ Durlng the three week hacvest oerlod. the ea; oo;scuceﬁof crcss

. EH did not change materlally'whlle that for cross FH changed more than
10% Other examples of similar differences in rate of ear, drylng are

| apparent in the data.x '

' Double Cross Data

From the three types of single crosses, it is p0531b1e 1o make
‘six types or groups of double crosses; (HxH)(HxH), (LxL)(LxL), |
(HxH)(Hx.;), (L)(LAL), (HxH)(LAL) and (EXL)(HxL). . Since only one
third of the poss1ble double cross comblnatlons were chosen for thls

study, not more than one cross for each of the flrst two types can be

obtalned_when thevlnbreds are separated four and four into contrasting
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kgroups. ._When the inbreds are separated ‘three and five, as in the case
‘of the characters of ear moistu.re and ear height, no ind:.v:lduals of
one or the other of the first two types are obtained. The nuiber of
progenies in the cther groups variles accord:lng to the classification
of the inbreds and the original selection of the crosses.

The group mean values and the individual high and low mean values
' with:l.n the groups ror all characters are presented in Table 11, P:_Lent
height is the onJ.y character which shows the mean value for the cress
(HxH ) (HxH) to be higher than any individual appearing within one of
the ether croassing groups. Even this value, when tested by the least .
~'ssign:l.fican'l;'di;:‘.‘fcar.ence is found not to be signiri_canfly higher then
the high ;value in the (HxH)(HxL) group. A etu_dy of tne dete show that
the greup means do not follow a eim:llar pattern for all characters es
they did in the base of the single croeees. The differences between
}many of the group means are small and even in several cases when these
dirferenees are 1ndieated to be significant by the F-test, they are S0
n'i_:lnor aswto be of doubtful signiﬁcance from an agronomic standpoinf.

| A comparison of the individual vllne‘an»s shows that the.rebie nuch
.overiepping between‘gronps fer all eharacters. The characfers eer .
lnoieture, ear diameter, ear number of rows, ear height and plant height
have their lowest value in' the (LxI..) (Lx]'..).'or (BxL)(LxL) gnonp. There
is a tendency with all characters f‘orb the higher mean values to be
esseeieted with’.tnose cressing gfoupe conta ining the greater number of
) vhigh value inbreds and the lower mean values with these gmups in whieh
the low value inbreds predominate. For all characters except ear
-lengtn, the 1ndividuel m‘_eanblo'w_ value for the (Hxﬁ) (LxL) erosses is.

higher than the comparable value in the (HxL) (HxL) erosses.



Table 11, - Group means and high and low individual mean values for all eharacters of . all
" Qouble eross canb:l.nation groups. _

‘character‘

y mr ‘ ) la 43.9 baddnd e &04 3- 06 40.5 39.7
 Moisture 2 44.9 E— 47.8 43.5 43.2 44,9
| 3 42,3 -—-- 38.0 35.8 37.6 35.8

Far )1 ¢ 148.3 155.1 158.6 162.4 161.4 162.3
Weight 28 = cceme  meee- 173.8 177.0 167.5 180.2

: 3 - s o ---'."- 146.2 143. 5 1520 1 142 06

Bar = 1 17.3 7.7 18.0 18.0 17.6 . 18.1
‘Length . 2 — ——— 19.9 19.5 18.6 19.7

' V 3 - - e o bt » 16'1 16 -9 . 15. 8 16.3
®mr 1. 4.5 4.0 L 4.2 b 4 4.1 4.1
Diameter 2 — —- 4.3 4.2 4.3 4.2

5 -onam ’ - 4.1 . 5.9 400 4.0

Ear no. 1 - 13.9 15,0 14.5 15,1 15.1
3 - —— 14.1 13.4 14.3 14.0

Far 1 — . 258 2.9 26.5 29.6 29.0
Height 2 — 26.5 35,3 31.6 33,5 31,7

| | '3 — - 23.3 31.6 22,2 26,3 23,6
_ Plant 1 88,7 = 70.3 - 87.3 75.7 8.0 . ~  8l.6
Height 2 —— ——— 91,4 80.0 83.8 87.8

a J._J.Group mean value; 2 High individual mean value; 3 Low 1ndiv1dng1 mean value,
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‘fi‘he sumary of Tables 19-25 of the double cross'analyses of vari-
ance for the. severa]r.' character_s, TabJ.e 12, shows i:hat for all charac-
ters, except ear weight, significance exceeding the 1% -point is .indif-
cated rorrimany'_of ths items under consideration. No significant diff-
"~ erences tor any items are ,in_dicated‘ for 'bhe;character‘ ear weight; Ear
diameter also shows a lack of significance for most items., It should
be remembered (see Tables 19 to 25) that for items Al and A2 only one
degree of freedom was possibie_ in i;he case of most characters and so
there are no values available for testing in these cross_ing groups.

The group mean variance was determined for each type of double
| orossing group and these data are presénted for all .characters in Table
13. The highest mean variance does not occur in theA same crossing |
-'fgroup for all characters. Tt is found three times in the (HxH)(HxH)
~ group, twice in the (HxH) (BxL) group and twice in the (HxL) (Hxl.) group,
'l‘he 1owest gronp mean variance is found five times in the (IxL) (LxL) ‘
group, and once each in the (HxL)(IzL) and (HxL)(HxL) groups. F-val-
' ues, Table 14, obtained for all possible mean variance comparisons of
Table 13 show a very irregular ’pattern of significant differences.
The er:tremely high variance of 10,98 for the (H.ﬂ{) (HxH) cross in ear
length is signii‘icantly higher than all other variances rorethis char-
acter. Signifi_cant_ difrerences are more numerous for this character
ihan for the others. |

i 'i'he nouole' eross progeny frequency distributions and variances,
'i‘ablos 26-52, show, in general, slightly greater freqnency ranges and
higher variances ;han- were _shown by the single. crosses. When the vari-

. 7abilitv. of the progenies is tested by obtaining F-values from their



,(,'

'J';v'abl'eAlz. Significant mean dirferences indicated by analyses o:t variance ror double crosses.
-+ Data: summrized fronm Tables 19 - 25.

) 3 . Ear : Ear : RBari : Ear- : Ear no. : Ear : PFlant

' Iten s Moisture :_ W.eight : Length : Diameter : of Rows : Height : Height
Crosses B T I >k | *k o wk
Al '(Hxa)(axn) | - - -- - - - <
. Az. (IxL)(LxL) '._ . . ; - : _ ; L ‘ ok v _
3. AL : A2 - - . -— - -
Be (BE)(ED) - o -~ ™
, BS (HxL) (IxL) Rk ) - ok - ¥k koK *ok
6 B4 : BS ' *k - - kK *k . ok
| ?7 - A:B : | ¥k .;- o — | - B * -
c8 (HxH) (IxL) o ke o * . N
69 (HxL)(ExL) ok - s T £ ak
10 ©€8:0C9 * -— ok - S ok *x
n A#B : C *k - - - - *ok -

. =gg~

* Exceeds the 5% point.
** Rrceeds the 1% point. ‘
-= No sig_nificant difference.



- Table ‘13.4 .Group mean variance and high and low mdividual varianee for all characters of aIL‘!. .
- ' double cross combinat:lon groups.

Charactei' ' :
Bar la 15,70 — 14,58 15.50 14.33  12.68
Moisture 2 16.35 gpe— 26,50 21,62 - 21,11 - 18.76
3 12,69 - 7.66 9,75 9,00 9.67
Ear 1 1750 . 1060 1630 1211 1324 1433
Weight 2 e Cem— 2477 1879 1629 2032
- 0B emme . eme= . 862 ge2 911 953
" mar N 10.98 3,94 6,22 3.93 5,05 5.84
Iﬂmh 2  eee—- - - . 8062 . - 6089 - 8075 . 9.07
3 Cm— , —— 4,16 3.34 3,04 3.96
Ear 1 0.084 0,056 0,098 0,086 0.080 0,086
Diameter 2 = —=-e- ——— 0.120 0.120 0,120 - 0,124
- 3 memm - . 0,064 0,062 0,050 0,056 .
Ear no. 1 — 2.49 .3.83 ' 2.68 3,33 3.29
~ of Rows 2 m— ¢ emme 5.12 3.26 4.61 5.70
- 3 ———— — 2.75 1.61 2,12 2,05
Ear s AE— 15,98 20,55 21.07 18.46 23,14
Height 2 cmeem - 18,3 - 2547 32.3 24.4 30,0
: 3 ——mm 131 13,2 _ 9.6 12,9 15.1
Plant 1 36,30 32,50 - 49,63 49,05 45,30 51.21
Height 2 -——— ——— 81.8 773 49,9 76,3
. 3

L mme—— | emeee . 38,3 . 30.4 32,7 30.9

o _.a'. 1 Gfogp iﬁeqn'varign'ce';. 2 High individual variance; 3 Low individual variance.



Table 14, F-values obtained for all compar_isqns of group mean variance values in Table 13,

:  Ear : ®ar : Bar : Ear .Far no, : Par

Plant

Comparison : DMoisture : Weight : Length : Diameter : of Rows : Height : Height
1@ 2 —— 1.65* 2,79%* 1.50 —— ——— ‘1.12
' 3 1.08 1.07 1, 77% 1.7 el e 1,37
4 1,00 1,45* 2,79%* 1,00 ——— ——— 1.35

5 1.10 1.32 2,17%* 1.05 —— —— 1.25

. 6 1.24* 1022 1088** ) 1.00 il St —— 1041 '
2 : 3 . — 1,54* 1.58% 1,75%* 1.54% . 1.29% 1,53*
4 . - 1,14 © 1,00 . 1.53* = 1.08 L 1,32%F 1.51%

6 - e an 1‘56 R » 1048* 1.55* . 1032 B 1.45** . 1.57*

3 : 4 . 1,06% 1,35%% 1.,58%% 1.14% 1,430 1,03 1,00
: 5 1.00 1,23k 1.23%% 1.22%* 1.1 - 1.1 1.09
4 : 5 1.08 1,090 - l.28%* 1,07 - 1.24%% . 1,14% -1.08
6 . 1.,22% -1,18%* 1.49%* 1,00 - 1.23%* . 1,10% 1.04

1,13* 1.08% 1,16 1,07 - 1,01 - 1,25

al (HxH) (HxH), 2 (IxL)(Ixl); 3 (m) (Hxx.) 4 (HxL)(LxL) 5 (HxH) (LxL) 6 (HIL) (HxI..)
* Exceeds the 10% point,
** Exceeds the 2% point.
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variances, it is found that thére are significant differences betwean
" many of the progenies bofh within and between crossing groups. The
» individual high and low variance values ror all crossing groups and
characters, Table 13, show how generally, rather uniformly, high and
low variance values are fou;d in all groups. An F- test shows no
,sign:!.ficant differences 59twq'er_1_ the individual high ‘values in each
group éfbdire the 10% poin‘iz_;', The same holds true when the low ‘value‘s

of all groups are tested.

E’CPERINIENI‘AL BESULTS - PREDIGTION STUDIES
In determining predicted double cross values, J enkins' (7)

method of gveraging the four noh-parental single ¢ross means was
ﬁsed;' _'L'h,e;actual/ <.101.1b_lei- cro.ss'»méan‘s and their corresponding predicted
valu’.és ére'given for the s_eveh plant characters undexf study and for
yield in Tables 33 - 40. The pertinent data from these tables axe
pre’s‘ehtéd in summryv férﬁ in‘:fr;bie_‘ls. . d

The éofrela‘bion céefﬁciént was obtained between the actual and
: prédicteé. valties in all instances as a m_easui-e of testing the éccuracsr
of this method" of ciiei.:e:;mininéiéouﬁle: cfoss values from single cross
results. Although, all of the r-values obtained from i:he data under
. éo’nsiderat‘ion show significance exceeding the 1% point, there are
wide differences betv-ve;n‘ tﬁem. |
- Ear m_c)isture,‘ear diameter, ear number of rows, and plant height
all &ave r-values exceeding 0.78 which indicates that these values for
thé double clerosises in thén present study may be predicted with a high |

degreeé of accuracy from the single cross values, ZEar welght gave an
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r-vélue of 0.23 and‘indiéates that little credenée can be placed on
the predicted values of thié character. Yield ﬁhichrshowed an r-
- value of 0.75 in Jenkins' (7) studies and which has been supported
by other wbrkers (5),(2), only gave an r-value of 0.31 in the pre-
sent instance. | |
Table 15 Average of actual means of double crosses, average of

double cross means predicted from single crosses, and

their r-values for all characters. Summarized from
Tables 33-40. _ .

o : , Actual K Predicted @ r

Character ] ~ Mean : Mean ¢ value
»Ear Moisture L4115 N 12,25 © 0.82s
Ear Weight 161.10 © 162431  o.23mk
Ear Length . 17.97.- 18,21 04 Slitat
Ear Dismeter LS5 - Las 0. 78
Ear no. of Rows = 15.01 14.81 04853
 Ear Height 2809 2693 0.5
Plant Height = 80.97 79.17 0.89wn

Yield  61.56 61.98 003130

#fExceeds the 14 point.

- Since yield and cer;ain other plant’character double cross
vglues may be predicted from single cross data‘wiﬁh a satisﬁéctory
degree of éccgracy, an attempﬁ was made to'prediét variability values
for planftcharacters in the double”érosé on the basis of vériability

values obtained in the single crosses. Jenkins! method as used with

......
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single cross .mean values was followed except that single cross pro-
geny variance values wefe averaged to obtain the doubie Cross pré— '
dicted values. | |
. The aétual variances for the doubig éfdéses and their corres-

?onding~farian§es, as predicted from the single cross variance .
values‘are given for all characters in Tables 41-l7. A summary of
‘the pertinent data.from thesé tables is preéehied in Table 16.' For
all the characters, ﬁhe"actugl average‘variance of all crossesiis
'higher than the,predictéd average variance. When r;values are caléu—
1ated‘between the'actual'and predicted vaiues,‘valueévof‘rw éxceeding ’
the 1% point are obtained for the characters ear moisture, ear weight
_ and -ear length and ear mumber of rows. However, these values, except
in the case of ear number .of rows, are small, 0.26, 0438 and 0.3k,°
resﬁectivelyy and wbﬁld.indicate that the ﬁethodlis of doubtful

value for useful_predictiqn purposes. 'The_r—vélue of 0,52f£or,ear
:nnmber‘of rows is substantially higher than the other valuesand indi-
‘cates that predictiohs aé,to-vafiability‘of this Characterimight be
. of use. 'The two r-values, 0.08 and 0.01, obtained for ear height
and plant height, respectively, indicate that, in the present study

ét 1éast,.there is no felétionship between the actual double ﬁross
~ variances and variances predicted from the non parental single cross

variance values.
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Table 16. Average of actual variances for double crosses, average
- of variances predicted from single crosses and their
r-values for all characters. Summarized from Tables 41-h7.

Predicted

3 Actual ] H
. ] Mean H Mean : r

Character : Variance t Variance t value
Far Woisture 1416 | '9.67:" o 0,26**

Ear Weight w0k, 1388.9 0,38

Ear’Length 5.37 | 5.11 : o3l
| ﬁar Diameter | 0.0867 | 0.0603 0.22
Ear no. of Rows  3.26 | 2 0,523
| Bar Height  20.83 16,27 0.08

Plant Height 18.67 25l | 0,01

#* Exceéds the 5% point. .
#% Exceeds the 1% point.

‘Since the attempt to predict vafiabiliﬂy in the double chsées
i"fom single éfoss data pfoved unsatisfactory, an analysis of the in-
breds involved in the double crosses showing the 10 higheét and 10
lowest variances for al} characters wés made The average vé,riance ’
Table 17, of the high variance group was two of more tim'esvth‘gt of |
the low gro’ﬁp, in the case of each character, which makes the differ-
ence ibetween the groups highly significant. | 3 |

The analysis, 'i'able 17, shows that all of the inbreds do not
occur‘wit.b the same frequency in both the high and the low variance
groupg of double crosses, There is shown a definite tendency for

certain inbreds ‘to be associated with either the high or low variance
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. Table 17, Frequency of occurence of inbreds in the double crosses wi_th the 10 highest and

10 lowest variances for all characters.

Inbred  :  Ear Bar : Bar ;.  Ear
Code H : :

Moisture : Weight Diameter

"EBar no, : Ear : Plant

of Rows : Height : Height

High Variance Gi'osses

A 5 7 6. : 8

B 6 6 -4 6 .

c -] 7 9 5

D 4 2 l -1

E . 4 5 3. 5

F 6 4 .3 5

G 6 5 8 5

H T 4 4 5 5

Aver, variance 21,00 1998 8.33 0.115
. Low Variance Crosses

A 2 4 ' 2 3

B 6 4 4 5

c 6 2 3 v

D 7 5 8 5 .

E 6 7 7 6

F 6 9 .6 8

G 4 4 5 3

H 3 5 3 3

Aver. variance 9,35 930 3.22 0,058

8 4 3
3 6 6
2 4 5
4 5 4

6 8 4

.3 3 6
7 7 4
7 3 8
4,74 28,94 70.24
1 7 8
7 4 3

8 6 3
6 1 3
3 5 7
6 4 7
5 6 3
4 7 6

2,10 13.28 33.9

-68—
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' gronp' for one or more characters., Inbred D does not ocecur as often

in the high group for several characters as would be expected by
chancej- alone, The same l1s true of inbred A in the low variance group.

However, the_se two inbreds also show that an inbred ‘may be associated

.with low variance for one cha»ractér,and high variance for another.

In order to show what types of crosses were involved in the high

and low Variance groups of double crosses, the data in Table 18 were

assembled. Except that no (IxL) (IIL) erosses appear in the high var-
iance group, all possible typee of double crosses oceur in both groups;
In the high variance group, the. (ExH) (ExL) and (HxI.) inL) types occur

most frequently while in the low group the (HS:L} (1xL) type predominates.

ISGUSSION

. Corn inbreds which have been selfed sufficiently to make them

appear uniform for plant: characters and show no hybrid vigor when sib

mated are considered more or less genetically homozygous for practical

purposes.' When several inbreds are grown in replicated plots side by

side and showv significant differences in variability for a character,
it may be considered that they are erxpressing differences in sensitivity
toithe‘ir environmentai surround ings. This’ is agssumed to be the reason
for the 'signiricant» differences in var’iability_ for the several characters
ot the inbreds under study. |

Single cress corn hybrids are expected because of their genetic
constitution, to express the meximum of unirormity for plant cheracters.
As in the ,case of inbreds, variability .of plant character expr_esei-on

must b'e attributed to plant reaction to environnientai conditions. Since




Table 18, Frequence of occurence of the dif:_ferent_' possible double cross tnies 4in the
i - crosses having the 10 highest and 10 lowest variances for all characters.

‘double

¢ Bar : Far : Ear Esf  : Ear no. : TEar

Plant

Cross type : Moisture : “Weight : 'Length ¢ Diameter : of Rows : Height Hoeight
] | o High Variance Crosses -
{HxE) (ExH) 1 0 1 0 0 0 o
(IxL) (IxL) -0 0 .0 -0 0 0 0
(AxH) (BxL) 5 4 3 5. 5 0 1
(BxL) (IxL) - 1 1 1 1 0 5 3
(HxH) (IxL) 2 0 2 1 1 0 1
(ExL) (ExL) 1 5 3 3 4 5 5
R Low Variance Crosses
(HxH) (HxH) 0 0 0 0 0 0 1
(IxL) (IxL) 0 0 0 1 : 0 2 1
(HxH) (HxL) 7 2 0 1 0 1 0
(BxL) (IxL) 1l 4 7 2 7 5 3
(ExH) (IxL) 1 3 3 3 1 1 2
1 ! 0 3 2 1 3

(xL) (xL)

-Te-




77—52-

the inbreds ahowed.significant differegpes.in variability, it is
oniy logicalu%o éxpect that the single crosses would-also show
'significant dirferances in this respect. “

One might expect that the ecrossing of inbreds with high vari—
ability would produce single crosses with higher variability than
the crbssing of ipbréds with low'variability;- The présent_st;dyv
- does notbindicaie that such is necessarily the case. For ear moist-
ure, inbredsrA ana'c in the_iate group had variances of 31.0éwand
28,63,'respective1j. The single cross AC had a variance of only
11.33, In contraét,_inbredé F and H in the early group had variances
of 17,32 and 18;78, respectiﬁely, and the single cross FH had a vari-
anceibfv28.78. Iﬁ wbuld éppear'that,interaction ofrfactbrs enters
'intd the expression of variance and the variability of the singlé
cross cannot be accurately predicted on‘thé basis of the variability
' of the iubred pevents. - | | |

Vafiability’is e;gected to be greater in dquble cross corn hybrids
than in singlb crosses fecause there is opportunity for a certain aﬁouf ‘
bnt of génetie spgfegation in the double eross hybrid. A double crbés 6f'
thé type»(H:H)(LmL) would theéretically be more uniform than a cross of
the type (EXL)OExL)a Crosses of the types (HxH)(HxH) and (LxL)(LxL)
would be expected to show the least variability.

in the double crosses, it‘appears that the combination of‘factors
‘plays just as an impp:tant role as it does in theisingie crosses, In
‘the césé of ear moisture,'the eross of the four late inbreds which ail

have high variance gave a double cross with high variance which



fell into the low group.
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is what we might anticipate. However, crosses of the (HxH)(HxL)

‘type gave 7 of the 10 lowest variances for this character which is

not according to expectation,

The data indicale that on the basis éf the éverages of allmthe :
individuals within the different Croséing groups for ear moistgre that
thei(me)(HxL) group gave significantly lower average Variancés than
any of the other groups ﬁe#fed. However, it’shouid be remembered that

there ére individual crosses in all of the other groups that have just

as low variances as those in the (HxL)(HxL) group. Unfortunately,

there were no crosses in the (LxL)(LxL) group since only three inbreds

R

In so far as the present study is concerned, it may well be con-

cluded that ﬁhe variability in ear moisture cannot be predicted from

the parent inbreds. It would séemvthat»it is entirely practicable

to crossiearly and late maturing;inbreds to prodﬁce hybrids with low

variability of ear moisture. One has no assurance from the work re-

“ported herein that the practice of combining all early and all late -

inbreds. will produce lower variability of ear moisture than the com-

bining of early and late inbreds in the same cross.

This discussion concerning variability in the double crosses has

| béen‘cbnfined to ear moisture since it was the primary object of this

" study. Hdwe#er; what has been said about ear moisture and its vari-\

ability in the_double“crosses might well be repeated for all of the

“other characters studied. ‘ . B
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SUMMARY
“~l.. Experiments were conducted to study the effect upon
variaﬁility in the plant characters ear moisture, ear-dry weight,
ear 1ength, ear diameter,.ear number of rows, ear height and plant
height; of different methods of comﬁining inbreds with similar plant
characters and iﬁbré&s with contrasting plant characters.‘ B

2. Eight inbreds which showed marked differences for the plant
charactersAunde: s tudy were_combinéd into all possitle Singleland
double-cross combinations., All of the inbré&s, single crosées and
one-third of the'possible dbubleAcfoss combinations were planted in
the seéson of 1948 and a study of rlant to plént Variabiliéy was
, ma&e<at harveét time, | o

3.‘ Significént mean.differences for all cnaractéré were found
to exist between\the 1nbréds giving the highest and lowest mean
values fof any.pérticular gharaqter.

-4, Bignificant differences in variability were found between
inbreds for a;l charzscters and were aﬁt}ibuted to inbred sensitivit&
té environmen£é1 conditions. A

5, TFor plant heigh?, the crossing of tall x téll inbieds always
produced the tallesf hybrids; short x short the shortest; and tall
x short inbreds always prodﬁced hybrids with mean heights intermediste
to éhe other two types of crosses. For all other charécters.hthere
>was a slight téndency for the crossing of inbreds with high values

to produce high value hybr;ds;'the crossing of low value inbreds to

preduce low valugs} and the crossing of a high value inbred wvith a
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low value iﬁbred to produce intermediate value hybrids, but some
hybrids of similar value resulted from-each of these three types
of crosses. | |

- .6 VSignificant differences were obtained for all characters,
‘ernept ear weight, between many of the group mean variances for the
three ﬁypes'of single crosses. |
| Te The.differenees between thergroup means for all characters
| in the double cresses, although statistically significant in many
»-cases, are se small in some instances, as to be Of»doubtful_value
from aa agrbnomic standpoint.'MThere is a tendency for the crosses
with the greater humber oflhigh value inbreds‘to produce hybrids of
hlgh value and crosses with a greater number of low value inbreds to
| produce low value hybr1ds.

_ 8. There were significant differences between mahy of the‘groﬁp
‘mean»variances fer.all charaéters in the double crosses. However,
the results were so variable for the different characters that it is
.impossible to sa& that the variability of oﬁe‘type pf cross is coné
: sistently greater than that of- another.

9; Predlcted mean values and variance values for all characters
and yield in the double crosses were calculated . by averaglng the four
ann~parental.31ngle_cross values. ,81gn1flcantzcorrelatlon coefficleqts
betweeﬁ the predicted mean values and the actual mean values were ob-
tained in all cases. The correlation coefficients'obtainedvbetweenbthe'
'predlcted variance values and the actual variance values, although

significant for certain characters, were so small -in all cases that it
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is doubtful whether this method of predicting variability\in'the
double crosses is of any practical value. ‘
10. An analysis of the double crosses with the 10 higheét
and the 10 1owesﬁ variances for all characters showed that most |
of the inbreds occurred with equal frequencj in both groups.

Certain inbreds showed a definite tendency to be associated with

crosses of either high or low variances but this association was

not the same for all characters.

_ ?he one conclusion to"be drawn from this study is thaﬁ the
inherent'characters~within the inbreds determine vaiiability in
the hybrid and this variability could not be accurately predicted
from"ﬁhe inbreds theﬁselves, their single crosses or the method of.

combining the inbreds.
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Table 19.

Anglysis of variance for ear moisture of inbreds,_
single crosses and double crosses,

9.1

Source H DF SS v :
Inbreds -
7 Total 383 23,204 :
Replicat ions 2 T 1,951 975.5  17.02%*
Inbreds = 7 11,653 - 1,664.7 = 29,05%*
18 : I8 - 1 8,270 8,270,0  144,33%F
2H - 4 2,837 709.3  12,38%F
3L » 2 547 273.5 4,77
RxI : 12 ‘803 57.3 2.,35%*
Within plots 360 8,797 24.4
Single Crosses :
Total 1,67 45,491
"~ Replications 2 8,807 4,403,5  152,90%*
Crosses . .27 . 19,775 732.4 25,43%*
1Hx H 9 6,156 684.0 23,75%*
2LxL .2 . 568 . 284,0 9.86°F*
31:2 1 4,903 4,903.,0  170,24%*
4HxL 14 6,760 482,9 16,77
51¢2 : 4 R 1,387, - .1,387.0 48,16**
‘Rx C . : 54 - 1,557 28.8 3,00%%
Within plots 1,596 ' 15,352 9.6 :
. Double Crosses .
Total 3,899 83,191
Replications 2 _ 16,176 8,088.0 170,27
- Al (Hz.E) (me 3 251 83.7 1.84
A2 (1xL)(IxL) 0 0 0.0 0.00 ~
3 Al : A2 0 0 0.0 '0.00
B4 (HxH) (HxL) 26 8,899 342,3 7 .21¥*
BS (HxL)(IxL) 5 2,147 429,.4 9,04%*
6 B4 : BS. 1 - 2,252 2,252.0 47,41%*
7 .A:B 1 932 932,0 19,43%*
¢s (HxH) (LxL) 10 1,842 184,2 3.88%
c9 (HxL) (HxL) 16 ‘64124 382,7 8,06**
10 ©8 : €9 1 290 - 290.0 6.1)*
11 A+B: C 1 4,515 4,515,0 . 95,05%%
‘RxC 128 6,083 47,5 5,22%*
‘Within plots 3,705 33,689

a H equals late inbred; L equals early 1nbred.
* Exceeds the 5f point,

- %% Erceeds the 1% point.




Table 20,
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Analysis of variance for ear weight of :lnbreds,
single crosses and double crosses.

: DF

sé

Source : : Y. :
Iobreds . :
Total 383 334,559
Replications 2 14,591 7,295.5  3.96
Inbreds i 73,740  10,534.0 5,72%F
1H:18 1 61,327  61,327.0  33,32%k
. 2H -3 6,513 2,171.0 1.18
3L 3 5,900 1,966.7 1.07
Rx1I 14 25,769 1,840.6 3,00+
Within plots 360 220,459 T 61244
Single Crosses
~ Total 1,679 3,115,980 ) ,
Replicat ions 2 160,645 = 80,322,5  28,12%F
Crosses 27 585,237  21,675.0 7.59%*
l1Hx H 5 86,124  17,224,0 6.,03%*
2LxL 5 124,495 = 24,899,0 8.72%*
31:2 1. 28,703  28,703,0  10,05%*
4HxL 15 - 343,499  22,899,9 8.02%*
5112 : 4 1 2,415 2,415.0 1.18
RxC : 54 154,224 2,856,0.  2,06%*
Within plots 1,596 2,215,874 1,388,3
Double Crosses - :
 Total 3,899 5,680,269 e o
~ Replications = 2 130,327  65,163.5  17,15%*
Crogses 64 346,834 « 5,419.2 1,43
Al (BxH)(HxH) 0 0 0.0 0.00
A2 (IxL)(IxL) ] 0 0,0 . 0,00
3 Al : A2 1 1,069 '1,069.0 3.55
B4 (HxH) (HxL) 13 68,690 5,283.8  1.39
BS (HxL)(IxL) 13 69,172 = 5,320,9  1.40
6 B4 :BS 1 5,096 5,096,0 1.34
7 A:B 1 7,994 7,994.0 2,10
c8 (HxH) (m) 9 15,128 1,680,9 2.26
€9 (HxL)(ExL) 24 173,940  7,247.5 1,91
10 ©€8 : C9 1 505 - 505.0 7.53
11 A*B: C 1 5,239 5,239,0 1.38
RXC - 128 468,458 3,800.4 2,97F*
. Within plots 3,705 4,734,650 1,277.9

" a H equals heavy ear we:lght L equals light ear weight,

*¥ Exceeds the 1% point,”
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Table 21. Analysis of variance for ear 1ength of mbreds,
_ single crosses and double ecrosses,

——e.
Source s DF : SS s v : F
Inbreds - ,
Total 383 3,936
Replicat ions 2 : 33 16,5 = 1.90
_Inbreds 7 1,539 219.9° 25,27%*
1H:1I8 1 694 694,0 - 79,77%*
2H 3 835 278,3 31,99%*
- 3L : , 3 10 T B3 2,64 -
Within plots 360 . 2,242 6.2 ‘
Siqg_lgvcrosses )

Totel 1,679 14,112 _ '
Replications 2 86 - 43,0 4,73%
.. Crosses . 27 4,990 184.8 - 20,31%*

l1ExH B - 908 181.6 -  19,96%*
2Lx1L 5 323 . 6446 7, 10%*
31:2 1 - 767 767.0 84,29%*
4HEx L 15 2,991 . 199.4 21,91%*

. B1t2 : 4 1 2 . 2.0 . 4,.55*
RxC 54 491 - 9.1 1,72%*
‘Within plots - 1,596 - 8,545 , 5.3

Double Crosses

Total 5,809 24,800
Replications -2 131 65.5 5,65%*
Crosses _ 64 . 2,952 46,1 3 ,97F*

- Al (HxH)(HxH) 0 -0 - 0,0 0.00

A2 (IxL)(1xL) 0 o 0.0 0.00

T % Al : A2 1 5 ~ 5.0 2,32
‘B4 (HxH) (AxL) 15 781 52.1 4,49%*
- B5 (HxL)(IxL) 14 621 . 44,3 3.82%*

6 B4 : BS 1 -1 . 1,0 11.60

7 A:B 1 35 35,0 3.02
08 (HxH)(IxL) 7 319 45,6 3,934
C9 (HxL)(HxL) 25" 1,103 47,9 4,13%*
10 -C8 : C9 1 86 86.0 7 .41%*

11 A+B : C 1 0 0.0 0.00
RxC . 128 1,488 11.6 : 2,11"*

- Within plots - 3,705 _. = 20, 229 Se 5'

al equals long ear lemgth; L equals short ear length.
* Exceeds the 5% point, -
** Exceeds. the 1% point. .
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Table 22. Analysis of variance for ear diameter of mbreds,
: single crosses and double erosses.

Source | : DF : S8 : ¥

: F
"Inbreds
Total 383 .. 91,35 ~
‘Replicat ions 2 1.38 04690 6490
- Inbreds -~ 7 18,79 2.684 27,03%*
1H: 12 1 11.3¢ 11.340 114,20%**
2H - 3 6490 2,300 23,16%*
%L 3  0.55 . 0.183 . 1.85
RxI 14 B 1,39 0.099 1,95
Within plots 360 69.79 - 0,194 >
Single Crosses
Total _ 1,679 129,53 ' _
Replicat ions 2 1.82 0,910 4,92*
Crosses - 27 42,63 . 1.579 8.54%*
1HxH 5 6,75 1,350 7,31%*
"2LxL 5 3,52 0,704 3,81%*
31:2 1 16.43 16,430 88,91%*
4Hx L 15 15,93 1,062 - - 5,75%*
R xC. ' 54 . 9,98 0.185 B,92%k
Within plots 1,596 75.10 0,047 ~
‘Double Crosses . . "
- Total- . 3,899 C 394,77 :
Replications 2 1.03 0.515 2,73
Crosees ‘64 29.49 0,461 2.44%%
-~ Al (HxH)(HxH) : 0 0,00 - 0,000 0,00
A2 (IxL)(IxL) ) 0.00 0,000 0,00
B4 (HxH) (HxL) 14 3.50 0.250 1,32
BS (Hxl)(IxL) 13 4,52 " 0.348 = 1.84
6 . B4 :B5 1 5,80 '~ 5,800 30, 72%%
7 A:B. 1 0.00 . 0.000 0,00
€8 (HxH) (IxL) 14 6465 0.475 2,51%*
. 09 (HxL) (HxL) 18 4,53 0.252 . 1,33
100 €8 : C9. 1 0.20 " 04200 1.06
11 A+B : C ' 1 0.34 0,340 1,80
Rx C . 128 T 24,17 0.189 ~ 2,05**
Within plots 3,705 340,08 0,092 '

a H equals large éear diameter' L equals small ear diameter.
~ * Exceeds the 5% point.
** Wxceeds the 1% point._



Table 23, Analysis of variance for number of rows of inbreds,
s:l.ngle crosses and double crosses.

Soures : DF : Ss : v : F
Inbreds :
Total 383 1,799 , : - ‘
Replications 2 -10 5.0 357
Inbreds @ 7 754. 104.9 - 74,92%%
1H:18 : s 441 441.0 " BLE00%*
2H ’ 3 172 ' 57.3 40,93%*
3L 3 120 " 40,0 28,57%*
Rx I . 14 ' 20 1.4 2,07
Within plots . 360 ~ 1,035 - 2.9
Single Crosses .
Total 1,679 6,629 : L o
Replications - 2 . 245 - 1.08
Crosses 27 . 8,630 97.4 36,07F*
lHExH 5 204 . . 58,8 21,77%*
2LxL 5 266 53.2 19,70%*
31:2 1l 1,253 1,253;0 464.,07**
4H:L 15 816 S54.4 = 20,15%*
5142 : 4 o 1l 1 1.0 . 2.70
RxC , - 54 o 148 2.7 : o S .
Within plots 1,596 , 3,846 2.4

Double Crosses ,

" Total 3,899 15,036 , : :
Replications 2 ‘ 49 24,5 ~ 5.,10%*
Crosses - 64 - 2,210 34.5 7.19*

Al (HxH)(HxH) o 0 ‘ 0.0 0,00
A2 (IxI.)(IzL) . 0. 0 - 040 T 0,00
3 Al : A2 1l (o} 0,0 0,00
B4 (HxH) (HxL) 14 450 - 32,1 6.,69%F
'B5 (HxL)(IxL) 15 255 7.0 3,53%k

‘6 B4 : BS. 1 495 495.0 103.13%*
7 A:B 1 64 64.0 L 13,33%*
c8 (HxH)(IxL)‘ 8 156 : 19.5 4,06%F
c9 (HxL)(BExL) 23 774 33,7 7.,02%*
10 ¢8 : C9 1 1 - 1e0 - 44,80
11 A*B: C -1 15 15,0 3.13
Rx C 128 - 616 - 4.8 - 1.,45%*
“Within plots 3,705 12,161 . 3.5 '

a H equals many rows per ear; L equals few IOWs per ear,
* mxceeds the 5% point.
* Exceeds the 1% point.
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Analysis of variance for height of earl.or inbreds,

Table 24.
o single crosses and double crosses.

~ Source

t: DF : Ss : v : F
Inbreds .
Potal : 383 . 24,344 :
Replications =~ 2 185 92,5 1.01
‘Inbreds S _ 17,175 2,453,5 26,27+
1g:18 1 13,631 13,631.0 = 145,94**
2H 4 1,988 497,0 5, 32%*
3L : ‘ 2 1,556 - 78,0 8,33%*
RxI 14 1,308 9344 - 5,9L%*
Within plots 360 - 5,676 5.8
S; e Crossges v
Total 1,679 65,437 ‘
Replications = 2 5,595 2,797.5 45,79%*
Crosses : .27 29,569 1,095,1 17,92%%
1lHxH ' 2 388 - 194,0 3.17*
2LxL 9 6,214 690.4 11,30%*
31:2 1 15,155 15,155,0 248,04%*
- 4HxL 14 4,562 '325,9 5,330k
51t2 : 4 1 5,250 3,250,0 53,19**
RxC. 54 3,297 61.1 3.61%*
© Within plorbs 1,596 26,976 16.9
Double Gros gses -
Total . 3,899 - 122,516 :
Replications 2 6,961 3,480,5 49,93%*
crosses .64 . 32,228 503.5 7.23%*
- Al (HxH) (ExE1) - 0 ] 0.0 0.00
A2 (IxL)(IxL) 4 1,153 288.3 4.14%% -
.3 Al : a2 ] o 0.0 0,00
- B4 (HxH) (HxL) 3 465 155.0 2.22
BS (HxL)(IxL) 29 - 9,771 . 336.9 4,83%*
6 B4t : B 1 8,785 8,785,0 126, 04**
7 A:B 1 605 .605,0 8.68**
c8 (HxH)(IxL) 8 =~ 3,406 425,7 6,11%*
. €9 (HxL) (HxL) 16 2,320 145.0 - 2,08*
10 ©¢8:C9 1 2 2.0 34,85
11 AtB: C 1 5,723 5,723.0- 82,11**
RXxC - . 128 - 8,918 69.7 ' 3;49**
Within plots 3,705 74 409 20,0

a H equals high height of ear; -L equals low height of ear,’
* Exceeds the 5% point.
** Exceeds the 1% point.
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Table 25, Analysis of variance for plant height of :lnbreds,
- single crosses and double crosses,

Source : DF = Ss : v : by
Inbreds .
Total 383 52,629 ,
Replications 2 , 248 124,0 1.08
. Inbreds 7 40,029 5,718,4 42,71%F
1H:18 1 34,353 34,353.0 256,56**
2H 3 2,912 971.0 7 .25%*
3L 3 2,763 921,0  6,.88%F
RxI ' 14 1,875 133,9 4,60%*
Within plots = 360 110,477 29.1
Single Crosses .
Total 1,679 171,306 -
Replications . 2 | 894 446.9 5,33%*
Crosses . 27 130,131 4,819.6 57.44%*
1HxH . 5 324 64.8 1.29
2LxL 5 3,013 602,7 7.18%*
31:2" 1 113,151  113,151.0 1,348,64%*
4HxL 15 12,947 86.3 1.03
5 112 : 4 , 1 . 696 . 696,0 8.28%*
RxC -7 S 4,529 83.9 3, 74%F
Within plots 1,596 35,753 22,4 -
Double Crosses -
" Total : 3,899 225,239 '
Replications 2 1,374 687.,0 . 4,51%
Crosses 64 - 98,040 1,531.8 10.,06%*
Al (HxH) (HxH) 0 0o 0.0 . 0,00
-3 . Al : A2 1 14,941 14,941,0 98,17%*
B4 (HxH)(HxL) 12 5,351 445,9 2,93%*
BS (HxlL)(IxL) 15 6,785 452,3 = 2,97
6 Bi: B5 1 58,988 58,988,0  387,57%*
7 A:B 1 40 . 40,0 3.81
c8 (HxH)(IxL) 12 2,796 233,0 1.53
" €9 -(ExL((HxL) 20 9,974  398,7 2,62%*
10 €8 :09 1 - 1,162 1,162.0 -  7,63%*
11 AtB: € o 1 .3 3,0 5073
Rx C : - 128 19,477 152,2 5o 30%*
Within plots 3,705 - 106,348 28,7 :

a H equals tall inbred type; L equals short Anbred type. .
*. Bxceeds the 5% point, -
** Exceeds the 1% point,
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| Table 26, “Frequency distribution, mean and variance of ear

~for inbreds, single crosses and double crosses,

moisture )

a Barvested. during the week of September 19th.
~ b Harvested @uring the week of September 26th,. .
¢ Harvested during the week of October 3rd.

47.3

18.8

s % Moisture : :
Code : 256 28 31 34 37 40 43 46 49 52 55 58 61 : Mean: V
’ : 27 30 33 36 39 42 45 48 51 54 57 60 64 : H
Inbreds - Iate B
A8 ' : : 4 4 1 4. 1 2
nb , 1 1 2 6 2 4 g C
ne . 1 2 6 4 1 0 1 ©0 1 48.5 3.1
B 1 0 3 4 8 ’
n 1 2 4 3 6 )
" 2 5 3 3 2 1 656.7 17.1
c 1 2 3 3 17
L 1 5 2 6 2 ,
" 1l 0 0 1 7 2 3 2 54,3 28.6
D .2 0 0 4 4 4 2
" 2 8 3 1 2 .
" "6 5 1 1 0 0 3 50.4 36.8
G : 2 6§ 5 1 & -
. 1 0 5 6 4 ‘
" 2 0 4 4 2 4 48.6 25.9
Group mean ' 51.7 27.8
Inbreds - Early- -
2 5 6 1 1 1
1 1.1 2 6 5 .
2 .2 4 3 3 2 44,9 18.5
i1 5 5 1 2 1 1 ' ‘
1 5 6 3 0 1- oo
.3 &4 5 3 1 40,9 17,3
1. 0 2 6 S 1 1 .
2 3 3 § 2 1 -
1 0 0 2 5 6 2 ‘ 41.1
Group mean ' 42.3 18.2
Single Crosses - late x Late
AB S 1 3 686 5 3 1 1
o — 1.9 6 2 2 1 . ’
" l1 1 411 2 1 . 49,2 13.7
AC - 3 3 4 6-3 0 1
n 1 7 8 4 '
L 7 8 28 3 11.3
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- Table 26,
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Table 26, ' Continued

: % Moisture . : s
Code : 25 28 31 34 37 40 43 46 49 52 55 58 61 : Mean: V
: 27 30 33 36 39 42 45 48 51 54 57 60 64 : :
Double Crosses - (Late x late)(Late x Late).
ACBD ‘ -1 & 3 B 5 2 o 1
o 1 4 8 2 4 1 ' _
" ' 1 3 6 9 . 1 43,9 15.4
ACEG 110 4 3 1 1 | “.
" 1 2 2 5 6 3 1 ._
" 1 5. 10 3 1 44,9 12,7
AGCD 1 0 ¢4 9 4 2 | |
" 1 5 4 5 2 3 ‘
L _ 2 2 4 6 5 0 1 42.3 16.3
BGCD. 1 1 3 3 5 3 1-2 1
e 1 412 2 1 .
- l1 0 1 4 7 "6 1 "44.,6 18.4
Group mean 43.9 15.7
" Double Crosses - (Iate x Late)(late x Early)
AREC | | 1.2 7.5 2 2 1
m : 1 3 4 6 5.1 | o
o . 2 1 2 s %7 1 2 o 45:9 21.1
ABDE ‘T 1 3 3 6 4 0 -1
n , . .. 2 5 8 3 2 - )
" . l1 1 3 7 8 44:6 17.2
BECD : - 1 "3 4 5 7 - w
" -3 2 9 4 2 - '
" 2 8 8 1 1 o 45,1 9,8
ABCF . 1 2 5 3. 7 1 0 1 ,‘ |
" 2 1 9 3 3 2 o
" 2 2 4 8 4 ) ) 43,1 16.5
AFED - 3 7 4 4 1 1
.. 3 10. &4 3 : ' , .
" 1 2 9 &4 3 1 - 40;6 119
EDCF 1 7 7 3 2
m 1 1 0 4 9 5 -
" 2 415 1 414 9.8
AGEE 1 0 4 5 6 1 2 1
L 2 2. 8. 4 2 .2 -
n ' 3 5 6 6 _ 43,8 17.6
_AFBG 2 5 %7 3-1 1 1
" 1 2 0 9 6 2
o 2 4 3 3 6 1 1 . 40,9 26.5
ARCG B 1 2 8 4 3 2 .
) 1 4 5 8 1 0 1 - .
" 1 0 .7 6 6 47.8 12.1
AGCF 2 0 1 10 4 3 -
" 4 2.7 3 3 1 - :
" 1'% 5 7 2 - 39.4 15,1
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Table 26,. Continued

s~ ) % Moisture : :
Code : 25 28. 31 34 37 40 43 46 49 52 55 58 61 3 Mean: v
: 27 30 33 36 39 42 45 48 51 54 57 60 64 :- s
Double Crosses - (Late x late)(Late x Barly) (Cont.)
BGIH | 2 3 4 9 1 1- '
n -2 2 9 7 .

o ' 1 6 6 6 1 40.4 10.1
CDGH .1 410 3 2 .

" 1 0 2 4 8 4 1 :

" 2 2 2 9 4 1 | . 4L5 12.9

- Group mean - ’ . 42,4 14.6
Double Crosses - (late x Early) (Early x ]!arly)

_EFCE 3 3 5 6. 3
n .3 7 8 0 1 1
n 2.1 3 % 5 2 43,5 15.4
AFPFH - g2 0 4 6 8 '

" 1 11 6 1 .
LR 1 7 7 2 3 ' 40,2 9,7
EEFH | 7 3 9 0 =2 :

" 1 3 2 7 5 2

" 1 3% 8 -7 3 2 1 A 41,2 17.2
GEFH o 3 3 9 3 2 S

" 1 4 8 5 2 R

" . 2.1 4 3 7 3 39.1 14.5
DEFH 1 8 8 3 '
" 1 3 5 4 17 - - |

oo 3 2 4 8 2 1 . , - 35,8 12.4
EFGH R 1 % 10 2 2 -

" L 2 3 6. 2 4 1. 0 1 .
w1 1 2 3 7 5 1 _‘ | 37.9 21.6
Group mean , o 39.6 15.5
Double Crosses - (Late x Late)(Early x Early) -

" ABEF ) 4 6 6 3 0 1 |
. - ‘L 6 5 5 2 1
- 1 2 3 6 7 1 41.6 15.8
EDEF : 3 10 5 2 ’

" 1 2 1 9 6 1 _ B
" 1 0 2 8 9 38.5 9.0 .
AGEF . 2.6 6 6 o :

. 22 9 5 1 1 S o
" 1 1 2 2 &% 5 4 1 1 - . © 39.5 20,1
CGEF 2 1 4 10 3 -

" 6 6 7 1 A

" 1 3 6 7 2 1 41.2 9.1



Table 26.

Continued -

-Hl-

R v ‘ %'Moisture ‘ : H
Code : 25 31 34 37 43 46 49 52 H5 58 61l : Mean: V

s 27 . 30 33 36 39 42 45 48 51 54 57 60 64 : :
' Double Crosses - (Late x Iate)(Marly x Early) (cont )
ABEH 5 9 65 1

LA 1l 5 7 6 0 1 :

" » l1 1 2 7 6 3 0 1 41,7 13,5
ABFH 1L 0 2 9 4 3 0 O

L 2 4 6 8

= 1 1 5 3 7 2 1 _ 38,7 15.5
BCEH o "2 5 %7 5 0 :

" 2 1 2 3 8 3 1

" 1 2. 2 7 6 2 | 43,2 - 15.5
BCFH l1 1 5 5 1 3

" -1 5 9 3 2 '

" 1 2 2 4 7 2 2 42,1 21.1
EDEH 2 5 5 7 1 T o
" l1 1 0 9 6 2 .1 : :

" 1 3 &4 7 4 1 40.1 12,3
CGEH 3 12 4 1 ) ’

n ' : .3 5 7 4 0 X
" . i1 1 6 7 2 1 1 1 40,7 13.6
DGFH - ' l1 8 4 5 1 1 - ’ ;
" -5 11 3 1 :
" ‘L 5 6.3 3 2 37.6 12,1
- Group mean o 40,5 14.3
Double Crosses. - (Late x Early)(late x Early)
AFCE , 4 7 3 3 3
" , .1 0 8 7 4 :
o ‘L0 0 2 %7 8 2 41,6 13,3
AEDF 5 4 10 0 1
n 2 9 7 2
CFDE o . 113 4 1 1
L 1 3 4 6 3 2 0 1 :
.on l1 5 10 4 . 40,0 10,7
BEFG : l1 2 10 3 4 ’ ¢
LE 1 0 3 5 7 2 1 :
" l1 1 3 5 7 2 1 4l.4 16.6
DFEG 1 2 7 6 2 2 : :
" 1 2 4 4 3 5 0 1 . : .
.n 1l 5 6 4 2 1 0 1 37.4 18.8 -
ARCH 2 % 8 . 2 2
L 7 6 4 2 1
" 19 6 3 0 1 44,9 11.4
_AHCF ' 7 9 3 1 :
" 1 1 2 6 7 1 1 1
" 3 6 5 5 1 37.1

11.2



~’ Table 26.

=52 ‘

Continued
cs % Moisture s s

Code : 25 28 31 34 37 40 43 46 49 52 55 58 61 : Mean: V

' ':27503536394245485154576064: :

, Double crosses - (Late x Early) (Late x Early) (cont )

AHDF 1 1 2 9 4 2 1

" 2 2 9 7 : o .

g 6 5 6 3 : 36,8 10,1
ARGH .10 3 8 4
om 2 1 12 4 1 '

n . 4 10 5 1 42,8 12,7
ABFG -1 1 2 6 8 1 1

" 1 3 5 7 4 .

" 1 2 1 10 4 2 35,8 14.4
HDF : 3 7 5 8 1

" 2 4 4 7 2 1 ‘ :

" 1 1 3 6 8 1 38.1 14.8
BREGH v o 4 8 5 :

" : 1 4 7 5 3 -

" ‘2 3 6 6 3 - 41,9 9.9
BHFG 2 6 6 5 0

" 1L 0o 3 6 8 1 1 ' :

" 1 2 4 4 8 1 39.4 12.4
CEDH - v Y % 8 .

" 1 1 5 5 7 1

" 1 o0 2 9 5 2 1 42.1 1l1l.1
CHDF 2 9 7 2 . -

i , 1 6 7 3 1 2

" 2 1.8 2 6 1 38,0 14.2
CFGH ' 2 6 -6 4 1

" 1 0 5 10 2 1 1

" ' 2 3 8 6 1 : 39,0 12.9
DEGH 2 2 1 5

" .2 6 8 &4 :

" 2 1 1 7 4 5 38,8 11,5

- Group mean ' 397

12,7
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" Table 27, Frequency distribution, mean and variance of ear weight
- for inbreds, singcle-crosses and double crosses.

B8

o8 Weight in grams : : L
Code : 256 50 75 100 125 150 175 200 225 250 275 : Mean : v
' : 49 74 99 124 149 174 199 224 249 274 299 : : .

Inbreds = Heavy
A 6 5 12 15 4 S5 1 ' 98,7 1,302
CG 2 12 13 9 10 2 S 97.7 - 722
B 18 20 9 1 _ : . - 8540 366
H 2 11 21 11 4 88,5 - 452
Group mean ‘ _ : 92,5 - 710
Inbreds - Light :
B 14 20 8 5 1 : ' 71.0 393
D 13 11 15 9 : 76,3 548
F 12 21 8 % 66.1 600
G 21 17 8 1 1 h - 59.9 - 517
Group mean S : - 68,3 514
Single Crosses - Heavy x Heavy .

AC 2 0 6 10 11 9 13- 3 4 2 179.2 2,394
AE l1 1 10 2¢4 7 9 7 1 51,2 1,378

AH 1 1 7 8 20 11 10 2 » 166.4 1,308
CE 1 2 2 8 15 12 9 8 3 - 180,5 1,642
~CH . 3% 5 8 18 19 7 191.1 1,029

Group mean - 169.5 1,412

: Single Crosses - Light x Light '
=) 1 5§ 3 7 917 14 3 1 - 171.3 1,460
"BF 2 2 5 8 12 16 12 3 168.3 1,607
BG : 1 7 %7 10 18 12 5 : 175.2 1,499
DF 2 7 6 11 24 10 _ - 142,1 1,064
‘DG 1 1 4 14 15 23 2 _ 162.4 . 919
G 2 2 65 21 18 9 3 - 122.9 897
_ Group mean ‘ . : T 157.0 1,24

. Single Crosses - Heavy x Light .

AB. 1 1 5 9 6 18 8 8 2 1 1 15,4 2,099
1 3 9 8 11 12 15 1 163.1 1,467
3 6 8 10 13 12 3 172,5- 1,323

AG 3 7 12 10 14 10 3 1 167.2 - 1,753 .
CB 1 2 3 4 14 7 19 7 2 1 160.4 2,213
Ch 5 9 8 10 17 . 8 3 188.4 1,214

-CF 4 10 10 17 10 8 1 179.8 1,316
cG 2 2 4 7 7 11 13 7 6 1 186.1 2,437
EB 2 8 9 13 11 8 7 2 174,9 1,796
ED 8 5 13 12 18 3 1 - 1%2,.8 1,286
EF 1 2 9 9 2 11 2 , 153.5 903
EG 1 0 4 15 12 15 112 167.2 1,037
HB 2 5 0 10 20 1.6 7 161.5 956
HD - 1 3 15 7 21 13 147.1 1,142
HF 5 13 16 18 7 1 17,1 - 958
HG 2 4 9 13 16 13 1 2 125,0 1,272
~ Group mean . 160.8 1,448
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Table 27, Continued

TWeight in grams

Code : 25 50 75 100 125 150 175 200 225 250 275 : Meen : 7V
49 74 99 124 149 174 199 224 249 274299 :  :
Double Crosses - (Heavy x Heavy)(Heavy x Heavy) | :
ACE 2 6 10 13 10 12 5 2 148,35 1,750
Double Crosses - (Light x Light)(Light x Light)
HG -3 8151516 21 155.1 1,060

Double Crosses - (Heavy x Heavy)(Heavy x Light)

AEBC . 2 4 9 11 13 6 7 4 4 161.0 1,757
AFCE 1l S 16 14 17 6 O 1 163.4 936
AECG l 413 14 12 5 7 3 1 150,7 1,807
"AHBC 2 2 8 8 818 6 4 3 1 C 14644 2,477
ABEH 2 6 7 16 15 11 3 ' 1l46.2 1,230

" AHCD 15 7 915 13 7 2 1 160.7 1,779
AHCF _ 1 3 1 15 13 12 2 173.8 2,179

-ACGH 1 0 2 4 14 15 10 9 3 2 l68.8 1,736
AFEFH 1 0 4 7 21 14 11 2 . . 146.3 862
AEGH 111 12 10 16 15 4 S 152, 1,347
BCEH 1l 6 7 917 12 6 2 155.,7 1,593
CEDH 2 2 9 10 111 15 8 2 O 1 1l62,0 1,'752
CEFE h 1 2 7 10 13 24 2 1 - 160,8 1,235
GGEH l1 7 10 13 13 7 -7 1 1 173.3 2,152

~ Group mean ’ 158.6 1,630

Double'crosses - (Heavy x Li@t)(l.ight x Light)

AFED 4 4 8 13 17 13 1 169.9 1,191
BDCF 1 0 0 3 12 14 20 7 3 72,2 1,028
EDEF 2 5 97 18 16 11 0 1 170.5 1,180
"AFBG 1 05 5 9.19 14 61 158.0 1,465
BGCD 1 3 7 8 11 14 11 5 . 169.9 1,453
BCFG 2 8 9 10 14 10 7 : 148,0 1,879
BEDG 411 16 15 7 6 1 177.0 1,297
... BEFG 2 4 12 21 16 O 161.4 - 945
- CGDF 1 6 10 16 16 10 1 168.7 1,715
DFEG 1 5 17-16 15 5 1 160.4 888
BIDF l1 2 9 12 11 18 7 o 157.9 905
BGDH 2 13 7 18 13 6 1 158,0 1,111
HFG 1 1 318 20 13 3 1 158,4 882
DGFH 1 8 6 20 15 7. 3 143,5 1,019

Group mean . | | 1 162.4 1,211



Table 2'7._'
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© mm

" Group mean

Cont inued
| : Teight in : :
Code : 25 50 75 100 125 150 175 200 225 250 275 tMean : V
$ 49 74 99 124 149 174 199 224 249 274 299 : :

Double Crosses - (Heavy x Heavy)(Light x Light) _
ACHD 100 9 10 13 14 9 2 2 1675 1,442
_AEDRF ' 4 4 14 19 11 5 1 2 .158,8 1,023
BFCE 1 11 18 14 12 4 152,1 993
- ACBG ' 21 3 11 18 11 11 3 .166.2 1,572
AHED 2 2 6 10 16 11 8 5 163.5 1,607
ABDF 2 313 13 24 4 1 © 165,8 911
- AHFG - 4 7 11 20 11 6 1 - 157.3 1,430
" BGCH 13 6 9 19 10 9 2 1 163.,9 1,629
EDEH 1 3 6 17 14 13 6 154.4 1,103
GIDF 12 5 11 14 17 9 1 l64,1 1,533
Group mean 161.4 1,324

Double Crosses - (Heavy x Light)(Heavy'x Light) -
ABRE 3 4 11 13 17 6 S5 0 1 '147:1 1,797
BECD 12 3 5 14 19 .12 4 176.6 1,305
ABCF : 3 6§ 6 15 11 9 9 =2 : 153.9 1,723
AREF 1 1 2 8 7 1317 5 4 2 164.5 2,032
CFDE 1 7 7 10 16 14 5 177.2 1,364
AGBE 1 2 5 9 9 19 11 4 170.0 1,811
. AGCD 2 4 7 8 12 19 S 2 O 1 163,6 2,021
AGCF ‘1 2 3 6 13 16 12 6 I 180.2 .1,481
ADEG 101 4 11 19 19 4 1 lé2.,8 1,028
AGEF , 3 7 .13 13 18 4 2 161.8 1,127
- BRCG 1 2 2 611 20 7 9 2 “175,5 1,396
CDEG 1 1 7 14 21 11 'S 179.8 1,137
-CGEF 3 6 8 13 21 7 2 l67.8 1,139
. ABFH 1 2 3 7 18 10 15 3 1 150,3 1,567
- ABGH 1 5 4 13 17 12 6 1 1 159.6 . 1,440
AGDH 14 6 18 15 5 2 158.4 1,189
HCD 1l 'OA 4 6 11 9 12 10 7 l6é7.3 1,229
_ 2 8 10 8 18 8. 6 2 146.,7 1, 829
BEEFH - 1 7 11 8 16 15 4 150.4 1,383
BEGH 6 9 9 15 9 8 4 1l6l1.2 1,637
CDGH 2 8 11 19 10 8 .2 .161.6 1,179
- CFGH 2 2 2.10-20 17 6 1 164.2 1 193
DEFH 2 4 7 13 16 13 5 : 151.0 1,392
DEGH 2 6 15 11 18 8 164.5 i953
EFGH 4 4 10 13 15 12 2 12,6 1,488
162,3 1,433
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. Table 28, Frequency distribution, meam and variance of ear length

~ for inbreds, single crosses and double erosses.

: Length in centimeters : s
Code : 6§ 7 9 11 13 15 17 19 21 23 25 27 : Mean : V
6 8 10 12 14 16 18 20 22 24 26 28 : :
Inbreds - Long S '
A 2 7 13 16 7 3 - 13.5 4.87
B 15 2¢ 9 : 13.5 1.69
c 1 1 9 14 16 7 18.6 4.66
H 3 5 2 13 4 1 ' 14,1 2,91
Group mean . v ' 14,9 3,53
o . Inbreds - Short L ;
D 1 4 21 19 3 : , 12,7 2.31
E 3 & 13 ‘ ' 12,3 1.45
F 4 15 10 12 6 1 © 11.8 5.85
G 4 12 1413 3 2 ' 12,3 5.29
. Group mean - , ) 12,3 3,73
' ' Single Crosses - Long x Long . o :
AB l1 3 10 13 17 14 2 . 16,9 11.00
AC 1 1 6 12 16 14 9 1 20,0 7,32
AH 2 6 29 21 2 . " 1B.4 2.43
BC 1 1 4 4 7 16 18 7 3 - 20,0 15,01
H 1 5 0 15 35 4 _ 18,8 3.52
CH o 1% 11 29 15 1. 21,6 2.80
Group meen ‘ ‘ 19,3 6.25
Single Crosses = Short x Short - ’ o
DE 2 10 22 256 0 1 16,1 2.60
- DF 1 2 5 10 31 9 2 7.1 5.19
DG l1 1 3 25 29 1 . 18,5 2,16
EF . 1 6 11 353 8 1 17.1  3.29
.t -1 0 7 28 2% -1 18,2 . 2,05
PG l1 0 1 4 10 18 17 9 "~ 16,0 6,17
Group mean E ' ‘ _ 17.1 3.60
- Single Crosses -~ Long x Short - '
AD 3 6 14 21 15 1 17.1 4,59
AR 1 011 27 19 2 o 16,1 3.55
AR .4 S 7 29 13 2 ' 17.4 5.40
AG - 5 13 6 17 11 T 18,3 5.95
. BD 1 1 6 7 17 28 17.8 - 4.65
BE 1 7 8 18 19 7 - 18,1 4,91
BF 3 5 8 18 22 4 " 17.8 5.87
BG 1 1 10 10 15 17 . 1849 4,99
- CD 2 4 9 1o 31 4 20,3 4.13
CE "1 1 1 3 13 18 22 1 19,6 5.91
CF 2 3 4 16 20 ‘14 1 21.0 5.33 .
. CG - 1 2 6 7 20 22 2 1 21.8 6.99
HD 'l 5 12 29 13 17.4 3.64.
“BE - 2 8 23 23 4 16.4 2.57
 HF 2 8 13 18 14 5 15.5 6,07
HG 1.1 3 11 15 2 7 . - 16.2 5,98
Group mean : : . 18,1 5.03

—
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Table 28, Continued

— Length in centimeters R :
Code : 5 ¥ 9 11 13 15 17 19 21 23 25 27 ¢ Mean : v
.3+ 6 8 10 12 14 16 18 20 22 24 26 28 : :
Double Crosses - (Long x Long) (Long x Long) , :
AHBC 2 3 10 13 8 -16 7 1 17,3 . -10.98
Double Crosses - (Short x Short)(Short x Short)
DFEG 1 4 13 27 13 2 17,7 3.94
Double Crosses - (Long x Long) (Long x Short) , ‘
ACHD ' 2 9 24 13 ‘10 2 18.6 . 4.98
AEBC 1 3 6 9 23 12 4 2  17.5 . 68,05
ABCF 3 3 18 13 15 7 1 17,6 - 6,37
ACBG 2 3 10 15 1¢ 14 2 18.5 8,28
- AHED 3 3 11 23 15 65 17.7 . 5.45
- ABEH 2 2 13 15 2l 7 : 16,1 . 5,13
ABFH L 0 3 4 13 22 14 3 17.0 . 6,43
ABGH ' 2 5 11 22 20 17.7 . 4,16
AHCD 1 6 14 15 14 10 18,0 . 6,71
A¥CH 4 8 -14 18 11 3 2 17.0 . 7.24
AHCF o 3 15 24 14 3 1 19.9 . 4.17
ACGH 1 0 0 3 8 19 13 10 6 18,9 B8.62
"HCD 1 1 3 4 15 22 10 4 18,9  5.02
BCEH 1 0 2 7 14 17 17 1 1 17,9  6.63
BCTH .3 5 12 18 14 7 1 . 17,7 - 6,93
'BGCH 1 2 11 14 15 12 4 1 19,0  7.27
Group mean o 18.0 . 6.22
_ Double Croases - (Long x Short)(Short x Short) ,
AEDF 1 8 22 16 9 -4 e - 16,9 4.32
EDEF - 2 8 27 17 6 18,2 3,25
CFDE 2 3 18 2 1 3 193 - 3.36 .
ADEG 4 13 20 21 2 17.8 - 3,57
AGEF 1 4 18 17 17 3 17.6 - 3.97
BEDG: 2 15 24 17 2 7.9 - 2,94
BFDG 2 6 8 23 17 4 17,5 - 5,15
BEFG 1 4 15 256 13 2 17.4 - 3.90
CDEG 1 4 13 26 15 1 19,5 - 3.41
CEF 1 515 31 6 1 1 19,2 - 3,58
. CGEF - 1 5 19 23 12 19.0 - 3.49
DEFH 3 2 16 27 12 17.2 - 3.70
'DEGH 3 15 25 15 2 17.7 - 334
" DGFH | 3 3 14 256 14 1 17.4 - 4,11
- EFGH 1 4 8 9 23 12 3 17.0 - 6.89
_Group mean ~ _ o 18.0

3093
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Table 28. Continued

: __Length in centimeters . :

Code : 5 7 9 11 13 15 17 19 21 23 25 27 : ean: VUV
: 6 8 10 12 14 16 18 20 22 24 26 28 : o
Double Crosses - (Long x I.ong) (Short x Short)

- ARDE l1 -1 6 7 24 15 5 1 . 15.8 6.61
ABEF 2 1 9°'10 24 12 2 17,0 6.22
BCFG l1 2 6 11 16 13 8 -3 17.9 8.75
AHDF 3 12 34 9 2 : . 17.6 2,38

. AHFG 3 3 8 29 14 3 17.8 4,59
HDF 5 9 2 19 . 1 : 17.8 3.04 .
HFG l 0 7 256 22 4 1 . 18.4 3.38
CHDF : 2 2 11 11 24 10 18,6 5,45

Group mean - : : : 17.6  5.05
v Double Crosses - (Long x Short;)(Long x Short)
BECD l1 0 3 9 12 20 13 2. 18.9 6,47
AFBD 2 2 14 19 21 2 ' 17,9 4,14
AFCE . l1 5 11 2 13 4 17.7 4,00
HDCF 1 0 7 14 27 ¢ 2 . 1943 4.11
EFCE 5 15.20 17 2 1 17,6 4,49
AGBE 4 9 7 23 14 3 17,2 6430

"AFBG 1 1 4 9 2 14 5 o 17.8 6442
AGCD 3 3 5 16 23 5 5 18.'7 9.07
ARCG 2 6 14 17 13 4 3 1 .17 ”7 8.76
AGCF 1 2 4 9 22 19 3 19,7 4.98
BGCD 1 3 9 17 13 14 3 18,8  6.17

" HECG 1 0 4 7 21 15 12 S 18,8 6,06
AGDH 3 2 9 2 18 3 ' 17.8 4,24
AEFH 1 2 6 25 1.6 8 2 . 16.3 4.40
ARGH 1 0 1 7 11 23 14 4 ' 17.4 6.81
EDMH 2 4 10 24 17 3 ' 17.7 3.96
l 4 12 21 18 & 1 ' 17.9 4.39.
'BRFH 1 7 4 18 20 10 . 16.5 5.99

. BEGH 1 9 15 13 19 3 i7.4 5.68
CEDH 2 -5 12 16 19 5 2 18.0 6.58
CDGH -1 1 13 12 27 6 18,5 4.46
CEFH 1 0 0 3 8 16 24 8 ' 18,5 5.18
CGEH 3 2. 18 18 15 4 19,4 5.33

CFeH 10 3 6 11 18 18 3 19,3 7.53

Groupmoan . ‘ - 181 . 5.84
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for inbreds, single crosses and double crosses.

Frequency distfibutiOn, mean and variance of ear diaméter

i

Code 3

Diameter in centimeters

.
-

: Nban: v

HEw

RAEuaQ

a

CF
-CG

HEEEEE

oF

DG

a

CEEEELEEEEREELE

2 4 10 7 15 6
1 4 22 12 9 .
| . 2 6 22 7 1
. 2 2 13 1 '
Group mean
. Inbreds - Small .
l1 6 4 21 14 2
2 13 13 19 1
4 15 21 6 1l 1
5 15 23 g
Group mean o :
Single Crosses - large x large
1 2 2 1 .17
: ' 13 16 23
2 5 2 15 16
1 1 -37
2 6 25 14 13
o - | 8 13 34
Group mean , ' .
3 ~ Single Crosses - Small x Small
, - 3 28 18
. 4 -6 3 19
2 4 5 39 8
3 12 36 6
4 7 38 5
- l 9 2¢ 25 1
Group mean
’ Single Crosses - Large x Small
, 1 1 3 21 18 14
' 2 6 14 14 22
2 3 16 15 23
1 5 22 18 14
2 2 10 31 13 2
1 3 15 21 20
1 ‘4 24 15 16
1 3 31 16
1 2 9 8 31
4 15 24 16
6 15 28 11
1l 8 35 14
3% 3 15 9
1 3 12 - 37 6 1l
1 10 12 26 5 6
1 0 6 11 32 6 3

Group mean

Inbreds - Large

4

HMN

> 0w oM

2,75 3,00 3,25 3,50 3,75 4,00 4,25 4,50 4,75 5.00

. 1.

3.85
3.63

4.3

3465

3,51
3,53

B.44
3,40

3,47

4,36
4,16

- ‘4.12

4040
‘4050

‘4015

'5.97 .
'4.02

3 082

3,99

4.8
‘4,23

‘4,24
4,16
B399
‘4,23
‘4,17
4,12
4,39
4,23
4,29
4,13
3.95
3,93
3.95
4,15

0.143
0,076

'0.048

0.074

0,079
0,075
0,041
0,067

0,096
0,061

‘0,073
‘0,034
'0.100

'00035

‘0.042
‘06040
‘0,087
‘0,044
06048
0.036
’0.044

0,079
0,085
0,076
‘0,063
0,057
0,050
‘0,116
0,044
0,057
0,061
0 0050

0.031
0,037
0,044
0,082
0,077
0,063

r
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Diameter in cent imeters

Code 500 5‘25 3.50 5.75 4.00 4.25 4,50 4.75 5.00 5.5 :

Mean H

‘Group mean

v
‘Double Crcsses' - (Large x large) (Large x Large)
- ABEH 1 1. 14 13 22 9 4,3¢ 0,084
Double Crosses - (Small x Small)(Smell x Small) ‘ .
CGDF 2 19 26 10 2 1 - 3.97 0.056
S Double croeses - (Large x Large)(large x anall) ) ’
AEBC 1 2 13 13- 24 2 5 4,34. 0,098
AFDE ‘ 2 2 25 11 16 2 2 4,22 0,092
ABERF 1 5 10 17 20 4 2 4,31 0,111
AGEE -8 3 11 21 18 3 2 4,27 0,096
AHBC 5 7 19 10 14 4 1l 4,15 0,120
D 4 3 21 15 13 4 4,17 0,095
ABFH 1 0 2 6. 24 13 13 1 4,12 0,064
ABGH 1 2 7 17 17 12 3 l 4.17 0,110
AECH 1 4 6 14 14 19 2 4,17 0,120
AEFH -l 2 3 20 19 13 2 4,17 0,084
"~ ARGH . 3 6 19 7 21 3 1 4,21 0,110
BCFH 2 7 13 14 21 3 _ 4,23 0,099
HDFEH .5 5 18 17 12 2 -1 4,15 0,081
BEFH 2 4 14 14 - 22 2 2 4,27 0,100 :
BEGH ‘ 7 9 19 19 4 2 4,30 0,095
Grpnp meen ;‘ ’ ‘ 4.22 0,098
- ‘Double croases - (Large x &uall) (Small x Small) .
HDCF .2 12 2 13 5. 2 4,05 0,067
CFDE 6 21 15 17 1 - 4,19 0,067
AGCD 1 0 4 5 20 15 .14 1 4,12 0,110
" AGCF : 4 9 21 1 10 4 1 4.13 0,120
BGCD 4 11 25 8 12 4.06 0,075
BCFG 1 4 12 21 10 10 2 4,05 0,09
BFDG 6 7 18 15 14 4,10 0,089
CDEG 1 8 21 11 16 1 2 4,18 0.100
CGEP 3 6 15 15 18 3 4,20 0,097
DFEG - 1l 1 6 24 16 12 4,12 0,075
CHDF ‘ . A 8 23 ‘18 10 4.12 0,062
CDGH l (v} 2 S 283 15 14 4.13 0,092
CPFGH 1 3 21 23 7 5 3.95 0,068
DGFH 8 16 20 8 8 3,97 0,081
4,10 0,086



Table 29. Cont:l.nued

~61=-

Diameter in centimeters

Code 3000 3.25 5.50 3.75 4.00 4:-25 4050 4.75 5000 5.85 Mean'

v
Doub].e crosses - (Large X Large)(Small x Small)
BECD 1 0 16 20 =20 3 4,28 0.054
ABRCF 6 7 25 17 4 1 4,04 0,076
AEDF 6 22 17 15 4,16 0,050 °
ATCG 2 7 22 13 16 4.14 0,073
-BECG 1l 2 15 1o 30 2 4,26 0,051
BEIDG 3 17 13 22 3 2 4,30 0,085
BEFG 1 6 15 17 17 4 4.23 0,120
AHCD 6 8 17 19 7 .3 ' . 4,10 0,100
AHCF - 2 7 24 14 11 1 1] 4,14 0.084
AHDF .11 20 16 12 1l 4,13 0,071
AHFG 5 10 24 11 9 1 4,05 0,091 .
HCD 1 2 11 18 17 9 2 4,10 0,081 .
HDF SR 3 1 23 U 12 - 4,07 0,076
HFG 1 9 32 10 8 4,06 0,084
CGEH 4 6 19 15 12 2 1 4.14 0,100
Group mean ' 4,15 0,080
i Double CrOsses - (Large x Small)(Iarge x Small) ) .
ACD 1 O & 4 17 12 1 3 4.18 0,116
AFHED : 3 6 24 10 15 1 1l 4,15 0,099
AFCE .. 5 21 19 14 1l : 4,19 0,057
EFCE 4 27 15 11 3 4,17 0,056
. EDEF 1l 4 25 14 15 o 1 4,17 0,067
ACBG 1 3 21 18 15 - 2 4.21 0,067
AFBG 6 6 21 14 10 3 4,10 0,110
- ADEG _ .7 18 15 17 .2 1 4,22 0,085
AGEF . 1 3 2 21 14 15 4 4,19 0,100
ACGH : - 65 10 14 17 13 1 4,11 0,100 .
AGDH -3 12 25 10 8 2 4,06 0,083
BCFH 1li 1 15 1 11 2 4,03 0,124
BGCH. 2 9 2¢ 14 1N 4,10 0,067
BGDH S5 9 20 11 15 ' 4,09 0,094
CEDH 1 0 9 15 19 16 4,16 0,074
CEFH 5 10 19 16 9 0 1l 4,07 0,096
DEFH 8 10 22 13 6 1 4,00 0,093
DEGH 3 4 17 17 16 3 © 4,20 0,075
EFGH » 4 9 24 17 6 4,05 0,066
Group mean ' 4,13 0,086
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'I'abie 30, Frequency distribution, mean and variance of number of rows
for inbreds, single crosses and double crosses.

‘Number of Irows per ear s

Code 8 10 12 14 16 18 20 22 24 : Mean v
Inbreds - Many Rows ’
"A -9 22 13 5 16,7 2,91
b -7. 28 13 B - 14,2 1.69
E 7 27 12 - 2 14,3 2,22
Group mean : 14.9 2,05
‘ Inbreds - Few Rows . .
"B 12 34 2 : 13.7 . 1.07
c 5 32 1 ‘ _ 12.3. 1.22
F 14 29 4 1 11,7, 1.80
G -1 19 22 6 ' 13.5. 2,07
Group mean o ‘ : 12.8. 1.54
o Single Crosses - Many x Many i o
AD  } 25 21 1l 16.3 - 2445
AE '3 31 18 8 . 17,0 2,89
AH 1 8 13 27 8 1 173 4,05
. DE .2 20 29 9 - ‘ - 15,5 @ 2.24
5:1 10 25 22 3 14.6 24,60
H _— 11 34 12 3 16.2 2.40
Group mean : _ " 16,1 2.72
o Single Crosses - Few x Few o
BC . 32 28 - _ 12,9 - 1,02
B 12 30 15 3 : 14,3 2463
i: 3 27 2 5 o 15,0 2,17
CF 2 37 19 2 .- 12,7 - l.44
CG 28 30 2 13.1 - 1,33
- FG : 32 26 2 13.0 - 1.33
- .. Group mean o . 13,5 1.65
Single Crosses -~ Many x Few ’ X
AB ' 9 29 21 1 - 1645 2402
AC - 11 27 14 8 : 14.6 3¢
AF 4 13 25 14 4 : 16.0 4,14
AG 3 14 28 13 2 15.9° 3423
DB 4. 39 15 2 ' 14,5 1l
DC 15 35 9 1 13,9 1.19
- DF l1 22 36 1 13,2 1l.17
DG 6 31 22 1l : 14,6 1.79
~ EB 12 16 33 9 1l 15.8° 24,54
EC 13 38 8 1 13.9° 1,61
EF 9 33 16 2 - 1444 - 1,98
- BG -1 10 40 7 2 - 1549. 1.96
- HB 3 19 34 3 1l 15.3 2.17
HC 16 30 14 T 13.9 2.05
HF : 24 21 13 2 13.8 3.11
- HG : 1 11 19 26 3 14.6 3.03

" Group mi ‘ . - 14.8 2,30
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Table 30. Continued _

s  Number of rows per ear. : H

" Code : 8 10 12 14 16 18 20 22 24 :+ Mean: V

_ Double Crosses - (Few x Few){Few x Few) . :
BCFG - 18 28 12 2 ‘ 13.9  2.49

: : Double Crosses - (Many x Many)(Many x Few) '
AEDE 10 25 21 L 16,7 2475
AEDF 919 24, 6 o0 2 - 15.0  3.82
ADEG 7 14 19 17 2 1 159  5.05.
AHBD - 1 13 30 12 ) 16.2  3.05
ABEH 3 5 32 10 9 1 16.7  L.32
. AHCD 0 1 6 17 24, 1 1 15.L  L.03
AECH 10 18 21 11 15.1  3.23"
AHDF 8 27 14 10 1 15.0  3.65
AGDH 3 17 2 10 3 1, 15.9 - L.l
AEFH 12 17 21 8 2 - 15.0 3.0
AEGH 5 16 19 15 L4 1 16.0 5,12
BDEH 3 13 30 10 L 16.0  3.49
CEDH i 25 1 6 1 1.5  3.96
- DEFH 1 18 19 20 2 el | 3.39
- DEGH =~ 10 12 27 9 2 15.4  L.O7
Group mean ' _ 15.0 . 3.83

.. Double Crosses - (Many x Few)(Few x Few) - .
BDCF 11 36 11 -2 o 1k 2400
EFCE 11 35 13 1 14 Le7h
ACBG 1 27 23 8 1 15,k 2,58
AFBG | 7 19 21 12 1 154  3.lk
~ AGCF 8 24, 20 7 1 15.0  3.58
-~ BGCD iy 27 17 2 ‘ 1h.2  2.63
'BECG ;10 20 . 23 7 1h.7  3.00
BFDG 1 10 28 16 5 k.5 3426
BEFG 10- 22 23 8 - 14.8  3.03
'CGDF 17 34k 9 f 13.7 1.6l
CGEF . 1131 16 2 L3 2.37

BCFH 1 W 25 15 5 4.3 3.2
~ BGCH - .9 33 15 3 U 2.30
. BHFG 9 27 24 3 1h.6  2.54
CFGH 1 23 30 5 1 3.4 2.3k

‘Group mean | _ . . 1.5  2.68



«64=

Table 30. qutinued

sa

Number of rows per ear

-

Code : & - 10 12 14 16 18 20 22 24 : Mean : V
Double Crosses = (Many x Many)(Few x Few) _
AEBC 17 24 1, 4 1 1643 3.70
CFDE 15 25 16 L 143 3.21
AECG 10 27 17 5 1 ih.6 2,98
AHBC L 24 19 1 2 -15.L 3470
AHCF 10 17 24, 9 15.1 3.54
" AHFG 11 2 17 9 0 1 4.9  L.61
BCEH L 21 23 12 15. 3.09
BGDH - 6 30 21 3 1L.7 2.12
CGEH , 6 2a.28 3 2 15.1  3.07
Group mean - 15.1 3:33
. Double Crosses -~ (Many x Few)(Many x. Few) -
" ACBD . W 17 32 7 15:0 2.39
BECD 8 26 25 1 - - 1.6 2.11
AFBD 3 11 29 13 3 1 16.2  3.95
AREF’ 1 12 31 13 2 0 1 16.2 3:49
AFCE 10 2 23 3 1.6 - 247
BDEF 6 22 30 3 15,0  2.26
AGBE 10 24 2 2 16,6 2.51
AGCD 8 22 23 6 1 15.0  3.35
AGEF 9 17 22 9 ) Ml 5.02
BEDG 7 21 22 8 2 15.2  3.84
CDEG 11 22 23 3 1 1.7  5.12
DFEG 6 23 26 5 15.0 2,59
ABFH 5 18 26 8 3 15.5 3,79
ABGH 5 11 15 23 L 2 16,5  5.70
ACGH 5. 16 27 10 2 15.6.  3.28
BHCD 7 23 28 2 k. 2.05
BHDF 10 28 20 1 1 - 1Lh.5 2.51
BEFH 1, 20 20 L 2 1he7  Lo31 -
BEGH . 3 22 26 9 15.3 2,56
CHDF 2 14, 28 14, 2 14.0 2,95
CDGH 2 1 11 27 18 1 14.0 3.82
CEFH 1 15 28 11 5 ha 3.19
DGFH 12 29 17 2 14.3 2.140
EFGH 1 11 27 15 6 1.5 3.2
Group mean ' 151 3.29
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Table 31. Frequency distribution, mean and variance of height of ear
for inbreds, single crosses and double crosses,

Height of ear in inches -

Code

: 05 9 13 17 21 25 29 33 37 41 45 : Mean : V
: 4 8 12 16 20 24 28 32 36 40 44 48 : :
C Inbreds = High '
A 3 9 12 12 9 3 28.9 16.5
"B 2 13 2 8 26,1 7.7
D , _ -5 15 24 3 1 21l.1 11.5
Group mean 25.4 11,9
Inbreds - low : )
c 8 22 15 3 S ' 15,7 ‘949
E 120 11 1 . 10.6 ‘7.1
F 8 16 10 10 3 1 , 13.4 18,6
G 521 15 S5 2 : - 8,6 10,5
H l 0 12 14 15 6 15.1 10.2
Group mean 12,7 - 11,3
Single Crosses - High x High ' v ,
"~ AB 3 13 15 18 11 : 32,1 17,0
"AD 1 7 13 20 10 7 2 34,5 17.6
B 2 4 17 18 11 6 2 34,6 25,1

‘Group mean | L 33.8  19.9
' Single Crosses - low x Low ) )

CE 3 10 22 12 11 2 24,4  25.6
CF 3 16 19 14 6 2 27,1 13,7
ce 5 18 18 16 2 , 25,9 8.0
CH 5 24 17 1 2 1 25,3  13.6
- EF 2 14 21 228 1 26.2 10.1
EG 115 2¢ 13 7 23,2 12,6
FH 2 6 235 12 8 9 21,7  10.4
G 11 6 14 14 18 6 18,2 22,6
FH 4 8 21 18 7 3 20,1 20,8
GH 3 515 20 11 5 1 : 18,1  27.3
- Group mean * ' . 231  16.5
" Single Crosses - High x Low ' R
' 1 11 18 16 10 4 25.1 14.8
AR 3 14 22 18 2 1 26,8 9,5
AF 1 1 3 12 24 12 5 2 30.9 27.3
AG 9 14 23 11 2 01 25,8  16.8
AH 4 19 2¢ 11 1 1 26,0 11,6
: 117 27 13 2 . 26,4 12,2
- BE . 112 15 21 7 3 1 28,9  17.4
BF 1 5 14 21 13 6 30.6  20.1
BG -3 9 21 14 8 S5 28,5 13.4
B 2 8 24 15 9 2 28.6 14,5
DC 6 24 20 7 3 331 13.1
DE. 6 22 19 7 5 1 25,5 1643
DF 1 7 24 15 9 4 28.9  29.9
DG 1 7 14 19 14 4 1 - 30,0 11.8
IH 7. 20 17 13- 3 29.6 12,3

roup mean ' 28,3 '15.1



Table 31l.. Continued

Height of ear in inches

Code

: 0 5 9131'721252933374145:Meanzv
: 4 8 12 16 20 24 28 32 36 40 44 48 : .
Double Crosses = (Low x Low)(Low x Low) ‘
CGEF 1 6 19 22 10 2 29,1 15,9
CEFH . 6 20 24 8 2 25,3 13,1
CGEH 1 6 1422 9 7 1 26,5 17,9
‘CFGH 5 12 19 17 7 ‘ 2343 14,7
EFGH l1 7 26 14 10 3 ‘ 24,7 18,3
Group mean ' 25.8 16,0
Double crosaes - (H:lgh x High) (High x Iow) , .
ACHD 8 22 1¢ 12 1 32.4 13.2
 ABDE 5 13 20 13 11 - 31,6 20,3
AFD - ‘ 4 11 23 15 6 1 35.3 23.0
- AHBD v : 1 4 4 22 15 10 4 32,0 25H.7
Group meen : ' . 32,9 .20.5
Double Crosses - (High x Low)(Low x Low) ‘ ’
AFCE : 1 4 13 21 14 5 2 26,8 21.8
- BFCE 2 3 19 19.-10 4 3 26,4 25,1
CFDE 4 8 18 16 9 5 28,9 23,9
ARCG 11 ‘13 15 12 5 2 1 -1 22.7 27.7
AGCF 4 12 24 13 3 1 3 27.9 28,1
AGEF 2 %7 29 13 7 2 28,1 14,5
BECG 1 4 10 12 22 8 2 1 28,0 18,8
BFG 1 818 20 -9 3 1 253 20,4
BEFG 1 1 16 10 19 7 6 28,6 29,6
CDEG : 3 15 16 16 8 2 27.9 18,3
CGDF 1 3 18 15 13 §5 4 1 27.7 25.1
DFEG . 5 10 21 16 7 1 31.6 21.3
ARCH 1 8 11 24 10 5 1 ' T 22,2 16.7
© AHCF , 1 7 22 18 10 2 29,0 - 16.9
ACGH 4 14 15 13 11 2 1 24.4 15.3
AEFH 2 5 14 15-18 3 3 22.7 12,3
ARGH ‘ .1 16 26 14 3 - 22.4 9.6
MFG - ) 6 5 18 23 4 4 28,2. 2543
BCEH 3 2125 9 1 1 25,7 12.1
BFH 10 13 24 9 4 25,5 21.4
BGCH R X 6 8 18 15 9 3 28,1 24,2
~ BEFH 2 9 18 22 7 2 24,8 19,0
BREGH ; 4 12 20 13 5 3 3 24,3 27.4
HFG 4 8 22 14 9 3 28,2 21.9°
CEIH - 1 4 9 15 19 8 3 1 24.4 19.7
- CHDF 2 8 21 18 9 2 28.5 18.2
CDGH 2 6 20 18 11 2 1 25.4 19.9
DEFH 1 4 8 11 17 13 6 ° 29,5 32,3
DEGH \ 9 8 20 15 3 5 27.3 29.1
DGFH 5 16 22 12 S 26.0 16.2

' Group mean _ o | ~ 26.5 21.1



31l. Continued

Table-
: Height of ear in inches : :
Code :0 5 9 13 17 21 25 20 33 37 41 45 : Mean : 7V
: :4 8 12 16 20 24 28 32 36 40 44 48 : :
Double Crosses - (High x High) (Low x Low) .
ARCF . 2 10 23 16 7 ¢ 28,3 19.2
- ABEF 1 2 5 12 22 10 7 1 30.2 24,4
 EDCF 113 19 16 9 1 1 32.6 19.0
BDERF 2 8 15 20 10 5 33,5 17.8
ADBEG -4 12 14 14 14 1 1 28,7 15.8
ABFH 3 14 20 15 4 4 27.8 17,0
ABFH 6 18 .17 14 4 1 26,3 1942
ABGH 6 11 25 13 5 " 26e8 12,9
" BDEH 3 12 17 156 10 2 1 32,3 20.9
©  Group mean ' 29.6 18,5
. " Double Crosses - (High x Low) (High x Low) ‘
AERC : 1 8 13 15 13 8 2 . 30.8 29,1
BECD ‘ 6 12 18 13 8 2 1 3l.7 27.9
AEDF 1 2 512 22 10 7 1 26,7 24.1
ACBG . 3 18 14 12 11 2 27.8 15.1
AGEBE 1 0 13 12 1.1 16 7 29.6 30.0
AFBG ' 4 20 20 12 4 30,2 15.6
- AGCD 1 8 1% 22 10 3 1 29.6 19.7 -
BGCD 1 0 4 8 23 15 6 3 31.6 18.8
BEDG 1 1 10 18 17 6 5 2 29,1 27.7
- BFDG 3 11 20 14 11 1 27.9 15.7
AHEC 12 26 8 11 3 28¢4 17.3
AHCD 2 10 16 17 9 4 2 29.2 26.6
AHDF 2 .14 17 15 7 S 23,6 23.0
AGDH 2 9 12 26 6 5 1 29,7 25.0
HHICD 1 10 14-22 8 2 2 1 29.6 24.4
HDF 5 5 14 16 16 3 1 29,7 25.5
BGDH . 1 1 1518 9 14 1 1 28,2 27.9
‘Group mean ' 29.0

23.1
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Table 32. Frequency distribution, mean and variance of plant height
for inbreds, single crosses and double crosses. '

e Plent height in inches :
Code :40 45 50 55 60 65 70 75 80 &8 90 95 100

‘ : Mean
s44 49 54 59 64 69 74 79 84 89 94 99 104 : - :
‘Inbreds - Tall
A - 2 6 7 15 13 2 3 CMM.2 43,3
B 1 10 16 15 5 1 , . 69.3 24,3
- C 6 12 15 9 3 3 C 67,0 31.5
D _ 2 13 16 13 4 . 68,1 24,3
Group mean o . . 70.4 30,9
i Inbreds - Short . . _
B 11 19 15 3 . . 4844 13.4
F - 8 917 7 6 1 o ..56,0 40.4
.G 15 20 10 3 . 47,4 23.8
H 2 918 12 6 0 1 - . B2,7 31,9
Group mean ’ ' - 5l.1 27.4
_ Single&rossas - Tall x Tall :
AB 2 1 . 9 11 20 13 4 90.6 42,7
AC 13 14 16 13 4 90.1 32.7
AD - 6 13 21 16 4 91,9 24,9
BC 2 4 19 25 9 1 °90.2 24.9
BD 2 4 6 26 19 "3 92.4 34.8
CcD , l1 7 8 24.16 4 92,0 29,7
Group- mean S ’ “ 91,2 3l.6
Single Crosses - Short x Short ) I
B 6 16 23 13 2 : 71,1l 22,5
po ¢ 2 2 10 22 24 . 76647 19.8
M 1 3 17 20 16 3 - .7 61,7 17.5
G 3 6 19 21 11 - _ "64,8 20,9
M 1 4 12 21 20 1 1 , . 67,1 26,8
GH 3 2 2 17 12 1 : . "64e9 17.8
' Group mean ' _ 16640 20,9
S:Lngle Crosses ~ Tall x Short )
AE 1 1 2 15 23 14 4 .76.8 32.3
- AF 1 1 0 3 9 25 18 3 . 87.4 36.6
AG ' 1 6 2 19 7 0 1 79.2 17,8
. AH 2 14 20 16 7 1 ‘78,3 2l43
HE 10 13 28 6 2 0 1 80.3 30.9
BE 3 18 21 15 3 86.5 16.6
BG . 2 12 30 16 81,8 15,6
B l1 1 9 16 25 6 2 79.6 21.6
- CB - 5 9 3% 11 '1 . 76.4 13.2
CF 2 1 1 2 21 19 10 4 85.1 45.6
CcG 1 0 2 7 20 25 6 - 78,9 28.8
CH ‘ 2 10 17 21 10 79,1 28.6
DE 1 0 11 27.15 6 _ 73.2 20.8
DF | 7 12 28 12 1 8l.2 15,3
DG 5 10 22 21 2 : © T7.8 20,5 °
- -1 6 1 21 13 7 1 77.5 32,0

Group mean ' 79.9  24.8



-69-

Table 32. - Continued
e Plant height in inches : :
Code :45 50 55 60 65 70 75 80 85 90 95 100: Mean : V
$: 49 54 59 64 69 74 79 84 89 94 99 104: .
_ Double Crosses - (Tall x Tall)(Tall x Tall) :
ACHD 2 4 10 17 18 9 92,7 36.3
_ Double Crosses = .(Short x Short) (Short x Short)
EFGH 1l 11 12 17 16 3 . 70,3 32,5
"~ Double Crosses = (Tall x Tall)(Tall x Short)
AEBC , 4 8 135 16 11 8 85,9 4l.1
AHDE 1 1 3 9 15 13 14 4 84.1 42.8
BECD 8 10 14 13 11 4 88,5 55,0
ARCF 1 0 0 S5 9 17 13 12 3 88,9 41.7
AFBD : 4 3 13 22 13 5 91.4 40.6
BDCF ‘1 0 9 8 19 16 7 92.1 38,3
" ACBG 2 7 11,11 23 6 1l 87.6 46.3
AGCD 1 6 6 20 15 6 4 2 83.3 59,2
BGCD 2 3 8 11 18 12 6 90.4 47.9
AHRC 3 14 14 13 9 6 1 84,8 48.1
AHED 2 0 5 8 17 11 6 - 8 3 84,9 81,8
AHCD 1 1 6 13 14 6 2 87.1 48.5
HCD 1 5 6 14 14 10 7 3 85,7 54.0
Group mean - 87.3 49.6
Double Crosses - (Tall x Short)(Short x Short) .
~ AGEF . ' 1 410 19 17 8 1 78,3 30.4
HEFG 2 7 11 12 15 8 3 2 78.5 59.8
CGEF 2 14 13 16 11 3 1 80,0 41.8
_ DFEG. 1 0 3 12.21 14 6 2 1 - 78,2 48,9
AEFH - 10 13 16 13 & 2 71.6 36.4
ARGH 2 6 12 20 14 5 1 7.9 37.8
AHFG 2 14 14 18 10 2 79.0 33.9
BEFH 1 6 7 16 12 14 3 1 74.4 51.9
BEEGH l1 8 14 13 10 7 6 1 T 73,3 73.1
HFG : 1 5 15 16 14 4 4 1 77,8 38,9
CEFH 1 5 4 12 16 12 6 4 76.6 63.2
CGEH 2 4 7 1 18 11 0 O 1 74,0 52,7
CFGH 3 4 97 17 18 9 2 73.4 44.9
.DEFH 2 6 5 8 13 17 8 0 1 7664 773
DEGH v 8 13 13 14 9 3 72.7 50.5
DGFH 1 2 9 21 11 13 3 74,5 43.3
Group mean ' 75.7



«70=

Table 32. Continued

: Plant height in inches : s
Code : 45 S0 55 60 65 70 75 80 85 90 95 100: Mean : V
:49 54 59 64 69 74 79 84 89 94 99 104: :
o Double Crosses - (Tall x Tall)(Short x Short)
ADEF g ‘ 7 14 16 11 10 2 - 82,3 32,7
BEDEF 6 12 14 11 13- 4 . 83,8 46,3
ADEG ) 2 4 12 17 10 7 9 2 78.4 48,3
G ' _ 1 1 6 18 16 7 9 =2 8l.6 49.4
CDIG 3 12 11 14 13 7 80,6 47.2
ABEH 1 4 14 15 10 11 4 1 79.1 49.9
ABFH 3 14 6 22 10 S 80.2 40.0
ABGH 6 14 17 13 8 1 1 77.7 42.2
ACGH -2 0O 14 16 20 8 ' 78,4 39.3
BECER 2 4 12 15 .17 9 1 78.0 37.3
BCFH 1 2 10 12 18 5 9 3 80,8 63.3
BDFEE 3 5 12 22 12 2 4 8l.7 45.0
CDGH 1 5 12 15 16 7 4 77.9 48.1
Double Crosses - (Tall x Short)(Tall x Short) o »
AFCE 2 7 7 23 10 9 0 2 82,9 55.0
A¥DF - 1 6 10 9 19 12 3 . 78,9 37.4
BFCE 3 2 17 18 10 9 1 8l.9 44.4
. CFDE 1 0 5 15 16 13 7 3 82,4 46,6
AGEE 1 6 11 20 10 6 6 = 82:6 57.8
AFRG "1 2 12 16 19 4 5 1 84.5 42.9
AECG ' 2 10 13 10 13 8 4 77.1 46.3
AGCF 2 2 10 11 17 13 2 1 2 80,6 63.8
BECG 8 156 15 12 8 2 8l.8 52.8
. BEDG i1 1 1 %7 8 21 10 7 4 82.1 88,3
BfDG » 1 3 5 13 15 14 8 1 8l.8 37.9
CGDF 3 10 12 11 13 6 3 1 8l.,2 b51.2
AECH 1 0 5 16 18 15 3 27 76.7 31.8
AHCF ‘5 4 12 14 7 12 2 4 835 76.3
AHDF 1 2 16 14 20 5 2 87.8 30.9
AGDH m 2 911 23 9 2 2 2 8l.,5 49.3
BGCH 4 7 8 15 11 9 4 2 83.2 7.4
BDF 3 4 8 17 12 10 5 1 84,2 61.9
BGDH 3 13 12 19 7 5 1 79.2 48.6
CEDH 1 4- 4 9 12 15 7 5 3 78.8 59.4
CHDF 2 11 10 21 13 1 2 80.5 39.6

Group-mean - 8l.6 51.2
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Table 33. Actual means of double crosses and predicted means from
- single cross values for the character ear moisture.

DPouble :  Actual 1 Prodicted :1: Double : Actual i Predicted

Crosgs : Mean ] Mean 12 Cross t Mean H Mean
ACBD ~ kh3.9 11648 ~ ABEH 1.7 12,9
AEBC 45.8 47.3 : ABFH : 38.6 . 3947
ARDE Lh.6 4540  ABGH W17 Ll
BECD k5.1 - L6.3 v AHCD k16 - h2.5
~ ABCF - L3.0 L4 .0 AECH k.8 L3.6
'AFBD 4045 k2,9 AHCF 37.1 - Lo.9
ABEF ,-I-loé hZ 3. ACCH ) )42.6 ) )-1162
" AEDF 40.1 1.1 AGDH 379 - - L1
BDOCF b1l - h3a AEFH 40.2 - 39,5
BFCE S h3al L3.9 " AEGH 42.8 1146
CFDE 40.0 41.8 BHCD h2.3 L3.5
ACBG L9 . L6.O BCEH - L3.2 - h3.6
AGBEE - U3.8 45.2 . BCFH h2.2 - ho.3
AGCD L2.3 © 3.5 BDEH 40.0 h2.2
AECG Lh7.7 k.8  BHDF 38.1 , 39.7
AGCF 39.5 2.0 ' BGDH Loy 42.0
- ADEF L1k h2,3 BEFH ., = ho.o
BGCD Lh.7 W5 BHFG 37.1 L0.5
BECG 45,0 46.0 ~ CEDH k2.0 4242
BCFG . L3.L Li1.5 , CHDF ©38.0 . 39.5
BEDG - h3.1 L4349 CDGH 4i.5 140.3
BEFG  ll.h - 1.3 CGEH o2 A 'k 8
CDEG h2.2 - L34 CFGH - .39.0 39,8
CGDF hO.,O )-1006 o DEFH 3507 L 39.1.
~ CGEF h1.1 L2y DEGH 38.8 - L0.7
- DFEG - 37.k 10.2 , DGFH 37.6 39.5
Average of actual values L1415
Average of predicted values Lh2.25

Correlation coefficient » 0.82
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Table 3L. Actual means of double crosses and predicted means from
o single cross values for the character ear weight.

Double :: Actual : Predicted 33 Double : Actual : Predicted

Cross 3 Mean 3 Mean ~3s Cross & Mean 3 Mean
ACBD 167.5 163.2 ABEH 146.2 163.2
AEBC 161.0 172.5 ABFH 150.3 167.0
BECD = 176.6 16642 AHCD 160.7 170.0

- ABCF 15349 170.0 AECH 148.3 168.7
AFBD 169.9 157.0 - AHCF - 173.8 165.0

 ABEF 164.5 - 16647 ACGH 168.8 - 177.5
AFCE 163.L . 165.7 AHDF 165.8 150.0
BDCF 172.2 L 16hlS AEFH 146.3 . 160.2
BFCE 152.1 - 167.0 AEGH 152.5 162.2
BDEF 170.5 159.5 AHFG - 157.3 © 5.5

- CFDE 177.2 16640 ~ BHCD . 167.3 167.2 .
ACBG 16642 16740 BCEH 155.7 177.0

AFBG 158.0 153.2 BGCH 163.9 158.0
-AGCD 163.6 - 17245 BDEH - 15h.h 15940
AEC 1507 -~ 173.5 BHDF 15749 1507
AGCF 180.2 165.2 - BGDH = 158,0 1547
ADEG 162.8 - 15842 BEFH - ©150.h 157.7

. AGEF  161.8 15345 BEGH . 1612 - 163.0
BGCD ~  169.9 169.7 BHFG 158, 1h7.2
BECG 17545 170.7 CEDH 162.0 17042
BCFG 148.0 177.2 CHDF - 16k 158.0
BEDG 1770 . 16645 - CDFH 161.6 171.5 -
BFDG  155.1 - 152.7 CEFH 160.8 168.2
EEFG - 16l 16547 CGEH 173.3 16640
CDEG 179.8 170.5 CFGH 164.2 15Le2
CGDF 168.7 - o7 163.2 - DEFH -~ 151.0 - 1487
DFEG 1604k 147.7 . DGFH 143.5 13kL.2
AHBC 1460 171.5 EFGH . 1h2.6 - 139.0
AHBD 163.5 156.5 : v

Average of actual values . 16l.1

"~ Average of predicted values 162.3
Correlation coefficignt ’ 0.23
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Table 35. Actual means of double crosses and predicted means
from single cross values for the character ear length.

Double : Actual : Predicted = Double : Actusl 3 Predicted

‘Cross : Mean . Mean t Cross Mean © Mean
~_AEBC 17.49 18.65 - - ABFH 17.03 18.07 -

" ATDE 15.81  17.27 - - ABGH  17.67 18.57 -

. ABCF 17.63 18.80 - ' KECH 17.03 18.60 -
CABEF . 17.02 17.35 - © - ACGH 18.54 20.02 -
AEDF - 16.89 164,90 - AGDH 17.77 1755 °
" BDCF 19.34 - 18.77 - ARFH 16.33 17430 -
BFCE 17.63 19,02 - AEGH 1739 17.82 -
BDEF "18.23 17.25 AHFG . 17.77 =~ 16.85 ¢
CFDE 19.32 1807 - BHCD 18.89 = 19.20 -

ACBG 18,54 - 19.25 - ECEH 17.95 19.50 - .
AGEE 17.21 17.52 - ~ BCFH ‘17475 19.87 -

AFBG - 17.78 . 17.25 - BGCH 19,04 19.17 -
~ AGCD 18.7h 19.35 - BDEH 17.73  17.57 -
AECG 17.71 19.02 - BHDF 17.83 17412 -
AGCF. . 19.7h 18.80 - BGDH 17.95 17.80 .
"ADEG - 17.83 17425 - BEFH ~ 16.45  17.L7
AGEF - 17.64 16,92 © . BEGH 17.37 - 18.15 -
BGCD 18.83 -~ 19.52 - BHFG - 18.4h 17.10 -
BCFG 17,91 . 19.87 - . CHDF 18.60 18.55
BEDG 17.90  17.75 - ~ CDGH 18.52 19.82 -
BFDG 1747 17.42" CEFH = 18.45 =~ 19.00 -
BEFG 17')4-2 17097 ] CGEH 19037 18 .90, a
CDEG . 19.49 19,00 - ‘ CFGH  19.25 18.72 -

- CGDF 19417 18495 - DEFH 17.16 16495 -
DFEG 17.66 16,90 - "DGFH  17.40 16465 -
AHBC 17.25 - 19.30 - EFGH -17.03 © 16.52 .

Average of actual values o 17.97

Average of predicted values  18.21
.. Correlation coefficient 0.54
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‘Tébie 36. Actual means of double crosses and predicted means from
o single cross values for the character ear diameter.

Double : Actual : Predicted vé: Double : Actual Predictedv
- Cross ¢+ Mean @ Mean  3: Cross ¢+ Mean 3 Mean

" ACED 118 k.17 ~ ABEH  L.3L

l1e29

AEBC Lo3l le3l A ABFH ba12 hal7

' ABDE .22 Le33 - ABGH La17 L1,
BECD L.28 - he21 AHCD 410 L2
ARCF - L.Oh L5 AECH Lel7 L.28
AFED L5 L7 AHCF Lolly L.12
" ABEF Le3l .32 ‘ ACGH ©  L.11 L1l
AFCE . L.19 L9 . AHDF a13 .09
AEDF L.16 ho22 - AGDH .06 1409

. BFCE hel7 . L7 AEGH he21 Le25
' CFDE L.19. L.17 BHCD - L.10 L.OT
ACBG L.21 L.10 BCEH Le23 29
AGEE L.27 h.27 BCFH - 14,03 L1l
AFBG }.10 o LhJa1r BGCH 410 L0l
AGCD L.12 Lo - ' BDEH L.15 4.20
AGCF .13 14,05 BGDH .09 - 4.08
ADEG L.22 L9 BEFH  L.27 he22
AGEF L9 - L.8 BEGH Ls30 le23
BGCD  L.06  L.05 BHFG 14,06 Lol
BECG L.26 - le20 ' CEDH Le16 he23

- BEDG .30 he22 , CDGH hl3 h.02
- BFDG k.10 4.03 CEFH  L.07 L.18
CDEG ~  L.i8 L.15 CFGH 395 - 396
CGEF - Le.20 - a3 - DEGH 4.20 - Lel7
DFEG Lie12 he06 DGFH 397 3492
- AHBC - L.15 .18 EFGH L4405 holl
AHED La7 - La15 ‘ .

Average of actual values . LoalT

Average of predicted values L 148 -
Correlation coefficient. = 0478




Table 37. Actual means of double crosses and predicted means from
' single cross values for the character ear number of rows.

Double

Actual ¢ Predicted

‘Correlation coefficient

) AO‘.85

: $t  Double § Actual : Predicted
Cross ¢ Mean @ Mean X Cross ¢+ Mean 3 Mean
ACBD 15.40 1L.90 ABEH 16.67 16.35
CAEBC . 16.27 15.20 ABFH 15.53 15.82
ABDE 16.68 15,90 - ARGH 16.53 15.87 .
BECD.  1kL.63 -1he20 AHCD 15.42 - 14.85
ABCF ~  ~ 1L4.73 W45 AECH 15,10 15,50
AFBD 16.17 15,17 AHCF 15,07 . 1Le57
ABEF 16.23 15.77 - ACGH 15.60 15.05
AFCE =~ 14.63 14.67 AHDF 14,97 15.17
AEDE 15.03 15.55 AGDH 15.87 15.70
BDCF 14.13 13.67  ABFH 15,02 15.97
BFCE 14.13 13.95 AEGH - 15,97 16.32
BDEF 15,00 1he70 AHFG 14493 15.17
CFDE .27 - 13.85 BHCD 14.83 13.97
ACB: . 15.36 1L.60 BCEH 15.43 .72
AGBE 16456 16.20 BOFH 14.27 14.05
AFBG 15637 1k4.92 BGCH 14.40 13.97
AGCD 15,00 14.65 BDEH 15.97 15.30
 AECG 1h.6h 15.07 BHDF 14450 1440
AGCF 14.97 1,17 BGDH 14.70 14.85
_ ADEG 15,93 15.75 BEFH 1467 - 15,05
- AGEF.  15.40 15,47 BEGH 15.32 15,60
BECG 1L.72 - 1hll2 CEDH -  1kL.50 14487
BCFG’ 13,93 13.77 CHDF 14400 13.75
BEDG 15.23 15,22 CDGH 14.03 14.05
BFDG W07 13.92 CEFH .13 14.30
BEFG .77 14.90 CGEH 15.13 14.57
. CDEG  1h4.70 14.27 CFGH 13.40 13.45
CGDF "13.73 13.55 - DEFH 1hL.10 14.60
CGEF 14.30 13.87 DEGH © 15.37 15.32
DFEG 15,00 1h.437 DGFH 14.30 13.95
AHED 16.20 15.67 : : _
Average of actual values . 15.01
Average of predicted values . -14.81




Tabié 38. Actual means of_double_érosses and predicted means
from single cross values for the character ear height.

" Double :

¢ Actual : Predicted ts Double : Actual :¢ Predicted
Cross ¢ Mean : Mean ‘22 Cross. ¢ Mean : Mean
ACHED L2 31.5 ' ABEH 27.8 27.6
- AEBC 30.8 . 27.6 . ABFH 2643 29,0
ABDE 31.6 31.2 ABGH 26.8 27.2
BECD = 31.7 27.9 AHCD 2942 28,6
ABCF - 28.3 28.3 AECH 22,2 24.3
AFBD 35.3 31.5 AHCF 29.0° 25.3
ABEF 30.2 29.3 ' ACGH 2hely . 25.7
AFCE 26.8 . 2645 AHDF 3246 28.8
- AEDF 26.7 29.h AGDH 29.7 27.1
'BDCF 32,6 27.3 , AFFH . 22.7 2643
BCE 261 © 273 T AEGH 1 22.h4 2.2
“BDEF 33.5 28.5 _ AHFG 28.2 - 23.7
CFDE 28.9 . 28.3 BHCD 29.6 29.0
ACBG - 27.8 27.:5 - BCEH 25.7 26.8
AGBE 29.6 27.7 ~ BCFH ' 25.5 2749
AFBG  30.2 26.7 * BGCH 28.1 2.7
AGCD . 29.6 2849 BDEH 32.3 28.1
~ AECG - 22,7 - - 2hi6 ' BHDF 29.7 28.7
AGCF 2749 25,0 ~ . BGDH 28.2 . 27:9
~ ADEG - 28.7 27.0 BEFH 2l .8 © 2649
. AGEF 28.1 - 2L1.8 - - BEGH 2le3 25,5
BGCD 31.6 29,3 BHFG 28.2 2lii3
BECG 28.0 25.6 _ ~ CEDH - 2laly 26k
"BCFG ~ 25.3 28.0 . CHDF 285 - 27.5
_BEDG 29.1 28.0 CDGH 25.0 2747
. BFDG 27.9 27.:6 CEFH - 25.3 25,2
BEFG 28.6 27.3 CGEH 2645 - 22,7
CDEG 27.9 2645 - CFGH . 23:3 22.1
- CGDF 27.7 27.1 ~ DEFH 29.5 - 2647
CGEF 29.1 2342 ' DEGH 2743 26,1
DFEG - 31.6 - 25.1 : DGFH 2640 23.7
AHBC 28 - 27.8 EFGH 2.7 - 20.8
AHBD 32,5 = 31.2

Average of actual values 28.09
Average of predicted values 26493
Correlation coefficient 0.59




~ Table ) 39 .

Aétual means of double crosses and predicted means
from single cross values for the character plant

height.

Double : Actual : Predicted

. Predicted -

Correlation coefficient

0.89

Double ¢ Actual
Cross :  Mean Mean Cross : . Mean : Mean
ACBD 92,7 9142 AFFH - 79.1 78T
AERC 85.9 84.3 ABFH 80.2 82.9
AFDE 8l1e2 85.3 - ABGH T7.T 19.7
BECD - 88.5 83.1 . AHCD 87.1 8L46
ABCF 88.9 8845 © AECH 7648 7646
AFBD 91.,.hL 87.5 AHCF 83.5 80.9
AREF 82.3 82,7 ACGH 78.4 78.9
AFCE 82.9 80.7 AHDF~ 87.8 81,0
AEDF 78.9 80,9 AGDH 8145 7842
BFCE 81,9 81.7 AEGH B 715
. 'BDEF 83.8 80.3  AHFG 79 .0 heT -
CFDE 82.4 - 80.2 BHCD 85.7 8L.8
AGBEE 82.6 79 .0 BCFH 80.8 82,6
 AFBG 8lie5 80.3 BGCH 83.2 T84
AGCD 8349 - 8he7 BDEH 81.7 7.7
AECG 7.1 78.1 BHDF 8l ¢2 80.9
ADEG 78.4 7647 BEFH Thals The7
AGEF 78.3 73¢9 BEGH 733 7245
BGCD 90.L 8.8 BHFG 778 75.1
BECG ’ . 8108 7808 : CEDH 78 98 76.5
 BCFG 81.6 - 83.1 - CHDF 8045 80
BEDG 82.1 78.5 CDGH ey - 783
_ BFDG 81,8 80.1 CEFH 76,6 The3
BEFG 7845 7645 CGEH h,0 71,8
CDEG 80,6 7646 CFGH 73k 72.5
CGDF - 81,2 - T949 DEFH - 76,1 2.9
CGEF 80,0 7343 DEGH 7247 7049
DFEG 78.2 1.7 " DGFH The5 72.1
AHBC 8.8 8l1.8. EFGH . 703 65.1
AHBD 8.9 8449 o
Average of actual values 80.97
Average of predicted values . 79.17
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Table L4O. Actual means of double crosses and predicted means
from single cross values for y:.eld in bushels per
acre at lS 5% moisture.

Double ¢ Actual & Predicted Double : Actual : Predicted

Cross 3 Mean @ Mean 12 Cross ¢ Mean ¢ Mean
~ ACBD 656 - 63:1 ABEH 605 - 630
AEBC 59.5 - 6345 . ABFH 61.9 65
ABDE 59.6 . 61.8 ~ ABGH 61.8 654
BECD 64:0 . 62.L "AHCD 61,9 66.2
ABCF 63.0 65.1 - AECH 56.6 . 62,5
AFBD 62,2 59.0 AHCF 6.5, 63.8
ABEF =~ 59,6 = 63.8 © ACGH 65.5 68.2 -
AFCE C B2 - 6heS AHDF 574l 59.0
AEDF 53.8 61.2 . " AGDH 6.9 58.8
BDCF 66:.5 640 AEFH 52.9 60.1
EFCE 61.7 63.h AEGH 56.1 58.1
EDEF - .1 60.7 . AHFG 55.8 57.0
: 67.9 63.8 BHCD 63.0 . - 65.1
- ACBG 63.8 6343 BCEH 60.7 - 67.7
AGBE ~  @4.5 58.9 - - BCFH = 57.7 = &.7
AFBG 60.l 57.9 BGCH 63.9 62,5 -
AGCD  66ul 66.0 - - BDEH 60.9 63.3
'AECG 56l S 62.9 - BHDF . 58.4 60.2
CAGCF 7001 - 62.7 BGDH = 60.3 61.2
ADEG 63.7 61.7 : BEFH 57.2  6l.7
AGEF 6l.2 55.1 BEGH 60.7 6042
BGCD 66.1 6e9 . BHFG 57.0 57.9
_ BECG - 639 61l - - CEDH 62.2 65.8
BCFG - 57:2 6945 : CHDF 62.9 6.l
BEDG 63.3 60.9 . CDGH - 62 63.1
~ BFDG 58.7 57.3 ~ CEFH 6442 6l oy
" BEFG 62:9 C6lly - - CGEH . 63.0 60.5
CDEG *TL.0 653 CFGH 61.3 59.5
CGDF 65.5 63,7 DEFH 6142 57.3
CGEF . 65.5 58.h ~ DEGH 61,3 5749
‘DFEG  ~ 63;5 .  56.5 o DGFH 55.0 52,6
AHBC 563 6y EFGH 58.0 L9.3
AHBD  61.5 61.6 N e

~ Average of actual values 61.56
Average of predicted values 61,98
Correlation coefficient 0.31
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Table Il Actual variance of double crosses and predicted -
variance from single cross variances for the -
tharacter ear m01sture.

Double @ Actual <t Predicted 1: Double ¢ Actusl ¢ Predicted

Cross ¢ Variance ¢ Variance $3:..Cross ¢ Variance Variance
ACBD  15.39 10.67 ABEH 13.52 - 8.77
AERC - 21.13 = 1..75 AEBFH 15,53 8.30
ABDE = 17.20 - 10,40 ABGH 12,37 7.87
BECD 9.77 10.15 AHCD 18,72 8.60
ABCF 16.15 11.23 AECH 11.38 7.93
ABEF 15.82 9.97 ACGH 11,02 6.90 .
AFCE - 13.25 8.15 AHDF ©10.12 1h.30 .
_AEDF 9.67 7.27 AGDH 15.71 8.67 .
~ EDCF - 9.81  10.60 AEFH 9,75 6.30
EFCE 15,37 9.95 - AEGH - 12,75 7.63 |
BDEF 9.00 10.13 AHFG 1h.36 15.03 -
 CFDE 10.68 8.20 BHCD 9.65 9.85 -
ACBG 12.69 11.35 BCEH - 15,16 8.13
AGEE 17.63 = 10.10 - BCFH 21,11 9.97 .
AGCD 16.35 8.35 . EDEH 12,31 8.73
AECG 12,13 10.15. BHDF - 1h.83 15.13
AGCF 15.1L 11,10 BGDH 10.07 9.10
" ADEG. - - 10.19 ~7.00 BEFH 17.23 = - 6,70
 AGEF 20,12 11.05 BEGH 9.93 | 7.25
BGCD 18,36 9.60 BHFG 12,39 . 15.05
BECG 15,35 -10.60. - CEDH 11.09 L.30
" BCFG 16.17 ~ 8.25 - CHDF . 118 = 12,75
BEDG 9.54 8.65 CDGH 12,92 6.55
EFDG - 21,97 12,20 CEFH 1h.52 L.97
BEFG 16,62 8.55 - CGEH 13.6L 9.13
. CDEG 16,62 6,85 CFGH = . 12,93 1L,15
" . CGDF - T.66 - 8.L0 ~ DEFH 12.39  8.05
CGEF 9405 10.93 ' DEGH 11.54 Te27
DFEG 18,76 - 8.13 DGFH 12,05 13.17
AHEC 21,76 8.87 EFGH 21.62 14.87 -
AHED 16,60 10.13 ' '
Average of actual variances 1h.16
Average of predicted variances 9.67

Correlation coefficient - 0.26
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| Téble )42 Actual variance of double crosses and predicted

variance from single cross variances for the
character ear weight.

Double Actual : Predicted

_Double + Actual ¢ TFredicted e 3
Cross : Variamce 3 Variance

Cross ¢ Variance: . Variance

o o9

ACED - 1hk2 1728 ABEH 1230 - 1359 .
AERC . 1757 1982 ABFFH 1567 1298
ABDE - - 1797 1525 ABGH - 1hho - 1379
BECD 1305 1650 -~ AHCD 1779 1508
ABCF 1723 188l - AECH 1750 1516
AFED 1191 1559 AHCF 2179 - 1426
ABEF 2032 1526 ~ AcCH 1736 1631
AFCE =~ 936 197 AHDF 911 1222
~ AFDF 1023 12)5 'AGDH 1189 12)1
EDCF 1028 - 152), - AFFH 862 106}
BFCE 993 . 1557 AECH 13kh7 1205
BDEF 1182 1L38 - _AWFG 1L30 1326
. CFDE 136 - 1205 BHCD 1229 1h61
ACBG 1572 215 - BCEH . 1593 1355
- AGEE 1811 - 1503 BCFH 1829 1227
. AFBG 1465 1589 . BGCH . 1629 1719
“AGCD 2021 . 180k i EDEH 1103 - 1295
AECG 1807 1706 BHDF . 905 - 1291
AGCF 1481 1762 BGDH 111 1151
ADEG 1028 133k  BEFH - 1383 1047
AGEF 1127 1158 - BEGH - 1637 1053
- BGCD - 1453 1757 BHFG 882 133hL
BECG 1396 - 1597 ’ CEDH 1732 - 1062
BCFG- 1879 17k - CHDF 1533 1157
EEDG 1297 - 1320 ~~  CDGH 1179 1381
 EFDG 1060 - 1230 CEFH . 1235 993
BEFG 9ks 1261 : CCGEH 2152 1215
CDEG 1137 1571 CFGH 1193 1330
CGF - 1715 1086 = .  DEFH 1392 958
-CGEF - 1139 1223 ~ DEGH 953 " 955
- DFEG 888 - 1001 - DEFH 1019 1093
AHBC .~ 2477 1619 - EFGH 11,88 90k
AHED 1607 ~1laé i |
Average of actual variances 1110.L4

Average of predicted- variances 1388.9
Correlation coefficient 0. 38
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Table )3 Actur;l variénce 'of‘double crosses and predicted
variance from single cross variances for the
character ear length.

“Double : Actial : Predicted
‘s Cross ¢ Variance ¢ Variance

Double : Actual @ Predicted
Cross @ Variance 3 Variarnce

.. 0
o 00

ACED L. 98 8.67 ABEH 5+13 . 3.57
AERC - 6.05 7.27 AFFH . 6.3 k.30
ABDE = 6.61 L3 ABGH - L6 - k.20
AFRCF 6.37 8,10 - AECH -~ T.2h k.55
AFED L.k 6,67 AHCF L.17 5.40
ABFF 6.22 . he93 ACGH 8.62 k53
" AEDF - Li32 3.97 AGDH L.2l 3.80
BEDCF . 755 TAEFH T L.hOo Lobi3
. BDEF - 3.25 - h.65 AHFG ~ L.59 5.85
CFDE - 3.36 4,63 BHCD 5,02 653
- AGEE | 6430 6.50 BECFH 6.93 he37
AGCD 9,07 5.27 EDEH 3.96 3.65
AECG - 8,76 . 5.30 - BHDF . 3.0k 5.07
ADEG 3. 57 i 30 55 . BEFH : 50 99 ’ 3-83
BGCD 6.17 7.23 - BHFG 3.38 ~5.75
BECG 6.06 - 7.00 . CEDH . 6.58 3,03
BCFG - 8.7 5.80 CHDF 5.5 - LT7
BEDG 2.9 3.60 CDGH- L. k6 3.90
BEFG 3.90 4.07 CGEH 5.33 4.20
GGDF ’ 3058 ' . h.hE i DEFH 30 70 3-67
CGEF 3.h9 L. 87 * DECH © 3.3L 2.63
DFEG - 3.94 ; 3.57 DGFH % k 5.25
AHEC 10,98 6.15 EFGH 6,89 he25
AHED 5.5 5.67 ' ’
Average of actual variances 5.37
Average of predicted variances 5.11

Correlation coefficient | 0.3k .
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Table Ll Actual variance of double crosses and predicted
" variance from single cross variances for the
character ear diameter.

-

Double : Actual : Predicted

¢ ¢ Double s Actual ¢ Predicted

Cross : Variance 3 Variance ¢ 3 Cross sVariance ¢ Variance
ACED 0.116 0.070 ABEH 0.08Y 0,067
AERC 0.098 0.067 ABFH . = 0,064 . 0.091
ABDE 0,092 0.057 - ABGH - 0.110 0.070
BECD 0.05hL 0.056 'AHCD 0.100 0.061
ABCF 0.076 0.082 AECH 0.120 0.061
AFED 0.099 0.085 . AHCF 0.08L 0.068
ABEF © 0,111 0,071 " ACGH 0.100 0.057
AFCE =~ 0,057 0,057 AWDF 0.071 - 0.071
AEDF 0,050 0.068 ~ AGDH 0.083 0.071
BDCF ~ 0.067 0.065 AEFH 0.08L 0.058
BFCE 0,056  0.0L5 AEGH 0.110 0.051
. BDEF 0,067 ~ 0.06L AHFG - 0.091 0.0k
CFDE 0.067 0.048 BHCD 0,081 0.0L7
ACBG 0.067 0.068 © :°  BCEH 0,099 0,057
AGBE 0.096 0,058 BCFH 0.12L 0,073
AFBG - 0,110 0.078 BCGH 0.067 0.073
AccD - 0,110 0.067 BDEH - 0.081 0.060
AECG  0.073 0.057 "BHDF 0,076 0.073
AGCF . 0.120 0,062 . BGDH 0.,09L 0.069
ADEG - 0,085 0,058 . BEFH 0.100 0.075
AGEF - 0.100 0.051 BEGH 0.095 '0.053
. BGCD - 0.075. 0.053 BHFG 0.08lL. 0.080
- BECG - 0,051 - 0.047  CEDH 0.07L 0.00L
BCFG 0.096 0.06k CHDF . 0.062 0.052

EFDG "~ 0,089 0.043 CEFH . 0.096 o.ol1
BEFG 0,120 0.060 CCEH 0,100 0.051- -
. CDEG 0.100 - 0,055 CFGH 0.068 - 0.053
CGDF 0.056 0.0L1 DEFH. 0.093 ‘0.0L3
CGEF . 0,097 - 0.04L1 DEGH 0.075 © 0.0L0
DFEG 0.075 0.049 - DGFH 0.081 0.050
AHRC . 0.120 0.078 EFGH © 0.066 0.0L46

" AHBD 0.095 . 0.081 e
Average of actual variances 0.087:
-Average of predicted variances 0.060

Correlation coefficient 0.22
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Table L5 Actual variance of double crosses and predicted
- ‘variance from single cross variances for the
character number of rows.

Double = Actualvb s. Predicted s Double ¢ Actual :Predicted

Cross ¢ Variance s Variance ¢ Cross tVariance ‘:Variance
ACHD ' 2.39 1.67 ABEH L.32 2.84
AERC 3.70 - 2437 .~ ABFH 3.79 3.25
ABCF - 3.23 2.77 AHCD L.03 2.60
ABEF - ' 3.9 2,97 AHCF 3.5L. 3.15
AEDF 3.82 - 2.70 AGDH = Li.11 2.83
BDCF 2,00 1.50 AFFH 3.0 3.1
BCCE B P / ‘1.75 AECGH 5.1.2 2.91
EDEF 2,26 - 2.15 AHFG he.61 ' 3.38
CFDE 3.2 1.L9 BHCD 2.05 ' 1.79
ACBG - 2.58 _ 1.90 BCEH - 3.09 2.09
CAGEE 2.51 2.19 BCFH 3.2 2.07
AFEG 3.4 230 BGCH 2.30 1.89
~ AGCD 3.35 2,22 - EDEH 3.49 2.39
AGCF " 3,58 - 2,53 BGDH - 2.12 2.12
BGCD . 2463 1.1 - BHFG 2.5l 2.73
- BECG 3.00 1.69 ) CEDH - - 3,96 - 1.97
. BCFG ' 2.19 1.90 CHDF 2.95 2.09
BFDG 3.26 - 1.5k CEFH 3.19 1.97
CDEG 5.12 1.7h CFGH 2.1l 1.95
CGDF 1.61 - Lokik DEFH 3.39 2.0k
CGEF 2.37 1.59 - DEGH - L.0O7 5.97
AHEC-  3.70 2.39 EFGH 3.2 2,20
AHED 3.05 . - 2,31 . : o
Average of actual variances - 3.26
Average of predicted variances 2.31 .

Correlation coefficient ‘ 0.52
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.Table L6 Actual variance of double crosses and predicted

variance from single cross varlances for the
character ear height.

.Doutle ¢ Actual " ¢ Predicted Double . Actual ¢ Predicted

~ Cross tsVariance : Variance Cross ‘Variance : Variance
ACED 13.2 15.0 ABEH 17.0 13.3
AERC 29.1 18,7 ' ABFH 19,2 - 18.4
ABDE 20,3 17.k . - ABGH 12.9 1h.1l
BECD 27.9 19.8 AHCD - 26.6 - 1h.6
ABCF 19,2 18.6 AECH 16.7 15,6
"AFRD 23,0 21.1 AHCF 16.9 19.1
ABEF 2holy - 18.6 ACGH 15.3 12.5
AFCE 21.8 ‘11,5  AHDF 23.0 19.5

. AEDF 2Lkl 17.8 AGDH 25.0 17.1
. BDCF 19,0 13.8 AEFH 12.3 1.9
BFCE 25,1 13.3 : AEGH 9.6 12.9
EDEF 17.8 20.9 AWFG 25.3 23,1
'CFDE 23.9 19.7 BHCD 2h.ly 15.8
AGEE 30.0 13.1 BCFH 21k 15.5
AFBG 15.6 < 19,1 BGCH 2Lh.2 15.5
AGCD . 19.7 13.0 EDEH 20.9 15,1
AECG 27.7 17.5 BHDF 25, 5 19.6
AGCF 28,1 18.2 BGDH - 27.9 19.7
ADEG 15.8 13.6 BEFH 19.0 13.8
AGEF 1h.5 18.5 ‘ BEGH S 27.h 12,7
BGCD 18.8 1.2 BHFG 21.9 20. 14

- BECG 18.8 c15.9 CEDH 19,7 13.3
" BCFG 20, 1 13.8 CHDF 18,2 15,0
BFDG 15,7 22,7 CEFH 13.1 - 11,9

~ EBEFG . 29,6 1h.1 CGEH 17.9 17.3
CDEG "18.3 - . 15.L CFGH 1h.7 16.3

CE®F . 25,1 15.3 DEFH 32.3 - 15.7
CGEF 15.9 18.6 DEGH 29.1 11.8
DFEG 21.3 15.2 DCFH 16.2 23.0 .
AHERC 17.3 1h.9 EFGH 18.3 16.6
AHBD . 25.7 15.3 ' o

Average of actual variances 20.83 .
Average of predicted variances '16.27

| Correlation coefficient- 0.08
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Table 47. Actual variance of double crosses and predicted variance
. from gsingle eross variances for the character plant height.

Double : Actual : Predicted :: Double : Actuel - : Predicted

. Cross Variance : Variance :: Cross : Variance : Variance
ACHD 36,3 30,7 ABEH 49.9 "26.5
AEBRC 41,1 . 29,9 - ABFH " 40,0 24,0
"AEDE 42.8 - 30.7 ABGH 42.2 19.1
EECD 55,00 23.4 AHCD 48,5 29.5
ABCF 41.7 - 2.7 AECH 31.8 - 2l.2
AFED 40.6 24.9 - AHCF 76,3 . 31.2
~ ABEF - 327 29.1 ACGH 39.3 . 241
AFCE 85,0 - 33.3 AHDF - 30,9 30.1
AEDF 37.4 26,3 AGTH 49.3 2l.1
- EDCF 38,3 21.6 AEFH ‘ 36.4 - 24,95
- BFCE . . 44,4 - 31.0 ~ AEGH 57.8 19.1
BEDEF - - 46,3 20,9 AHFG 33.9 24.7
CFDE 46.6 20.2 BHCD - 54,0 30,1
- ACBG 46,3 28,5 BCHH 37.3 . 23.6
AGBE 57.8 27.6 BCFH 63.3 28.1
- AFBG 42,9 . 24.5 BGCH 75.4 '23.3
AGCD 59,28 - 2647 BDMH 45.0 26.3
AFCG 46,3 26,9 BHDT 61.¢ 275
- AGCF - 63.8 2947 BGDH 48,6 23.7
ADEG 48,3 T 28.9 BEFH 51.9 . 1945
AGEF = 30.4 27.4 - BEGH 73.1 18,6
BCD - - 47,9 27.3 . HBFG 38.9 ~ 1948
BRCG . 2.8 - 18.4 CEDH 59.4 24.1
KCFG 49.4 26,7 CHDF 39,6 - 3345
BEDG " 663 - 22,7 . CDEAH 48,1 8745
BFDG: - 37,9 21.7 . CEFH 63.2 28,5 -
BEFG 59.8 - - 18,6 CGEH 52,7 . 237
CDRG . = 47,2 20.8 . CPGH . 44.9 2643
CGDF - 5l.2 29,2  DEFH 77,3 21.9
CGEF : 41.8 24.9 DBEGH - . 50,5 22.5
DFEG ' 48,9 2l.2 - DGFH . 43.4 -~ 25l
AHBC 48.1 31.5 EFGH 32,5 - 21.3
AHED 81.8 - 303 L o '
~ Average of actual variances 48,67
. Average of predicted variances 25.24

Correlation coefficient - 0.004




