IV - EXPERIMENTAYL RESULTS

 Inheritance of some characters :

Plant helght, head length, head width, head index, head
weight and seed welght per plant were studied in nine crosses
to determine their inheritance.

1- Inheritance of plant height

Plant height was studied in nine orosses, the parents
were chosen to represent three types of plant height; short,
medium and long.

Short type: Mean plant height ranged from (80 to 140 om)
it was represented by the two varieties NES 324 and NES 645

Medium type : Mean plant height varies frem (141 to 250
cm) as -1t was in the variety TaM 428,

Tall types Mean plant height ranged from (251 %o 376 cm)
including the two varieties G.15 and Gell4,

I- Short X Short category : this group included_ the cross
NES 324 X N&S 645, Plant height of the variety NES 324 ran—
ged from 89 to 158 om with a mean value (118.3 4 0.99 cm) and

a coefficient of variation 2,64 % . The other parent, NES
645 ranged from 112 to 158 om having a mean value of (138.40 +

2.28 cm) and a coefficilent of variation of 425 %¢ The F, plants
ranged from 112 to 158 em giving a mean valve of (138450 i 317
om) and a coeffiolent of variation of 7423 %« Plant height of

the F, population had range from 112 to 227 om and covering
the limite ~* the two pmrents., Its mean was (174.16 t 3.51 em)
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with a coefficient of variastion of 20.16%which was higher

than those of parents and Fl populations. The continucus
digtribution of the F2 population indiceted that plent
height behaved as a quantitative character, Table (2)

Neture of dominance : The observed F, meon (138,50 om)

was higher than the arithmetic mean (128,35 om) indicating
nearly complete dominance of the teller parent. However,

the observed F, mean (174,16 om) was higher than the arith-
metic mean ( 133 « 42 om) showing overdominance of the taller

parent.

The egstimations of heterosis over the mid-parents and
the better parent were (7.91 %) and (0.07 %) respectively.
The inbreeding depression was ( - 25, 75 %), Table ( 3 ).
Nature of gene action : The observed F, mean (138.50 cm) was
higher than both the arithmetic mean (128435 cm ) and the
geometric mean (127.95 em). Moreover, tﬁe obgerved F, mean
(174.16 om) was higher than both the arithmetic mean (133.42
cm) and the geometric mean (133,33 cm) which are equal indi-
cating that both gene actions are acting with thé.same

amount, Table (3)

The eétimatea of the dif?erent kinds of the gene effe-
ots showed that additive x additive (19.98 ) was the most
important part affecting plant height in this cross, while
additive, dominance, additive x dominance gnd dominance X
dominance gave estimates of ( -10.93), (=9.83), (~0.88) and
(-122.98) respectively, Table (4).
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Numbex of genes_inyolved : The Castle - Wright and Wright's

sormula resulted in the estimation of (0,044 and 0,067) pair

of genes respectively, indicating that the minimum number of

genes responsible for the parental difference in plant height
in this cross was one pair of genes, Table (4). However, the

Mendelian principles could not be uged precisely due %o

gimilarity of +the ranges of the two . parents,
Heritabilitygin broed sense was 91.87 % . On the other hand,

heritability in narrow sense could not be caleulated‘whioh

may be due to heterosis effect Table (4).

IT- Short X Medium Category: This group was represented by
the two orosses : NES 324 X TAM 428 and NES 645 X TAM 428

1- NES 324 X TAM 428 : The date for plant height of the ver-
iety NES 324 was previously discugsed. The other parent TAM
428 ranged from (135 to 158 cm) with a mean value o£§l41.70
+ 1.80 cm) and a coefficient of variation of 1.98 %,plant
height of the F, showed & range from (158 to 227 cm) with
a mean velue of (197.10 + 5.50 cm) and a coefficient of |
verietion of 8.82 %. Besides, the distribution of plant hei-
ght in the F, generation ranged from (112 to 204 cm) and
ghowed transgressive segregation over the taller parent. Its
" mean value was (159.28 + 2.88 em) with e coefficlent of vari-

ation of 18.07 %, Table (2).

Nature of dominance : .The obgerved F, mean (197. 10 cm) was
higher than the ariihmetic mean (130.00 cm), indicating over-
dominance of tellness. Moreover, the observed F, mean (159.27
om) was insignificantly lower than the arilhmetic mean
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(163.55 cm) showing ihbreeding depressions

Heterosis estimates percentage were (5l. 61 %) and
(39.1C %) over the mid-psrents and the better parent respec-

tively. The inbreeding depression was 19,19 %, Table (3).

Nature of gene action : The observed Fy mean (197.10 cm)
was higher than the arithmetic mean (130.C0 cm) and the
geometric mean (129.47 cm) which are nearly equal. At the
same time, the observed F, meen (159.27 om) wase lower than
the erithmetic mean (163,55 om) and the geocmeiric mean
(16C.07 cm) which are insignificantly different indicating
that nature of gene action could not be determined, Table

(3.

The estimates of the different kinds of the gene effe
cts showed that dominsnce (92,50 ) and edditive x additive

effect (25.40) were important parts in this cross. While
additive, additive xdominsnce 8nd dominance X dominance
geve effects gave values of (-3.62), (-15.32) and (-33.72)
respectively, Table (4).

Number of genes involved: The Cagtle Wiight and wWright's
formulae gave 0.130 and 2.270 pair of genes respectively
indicating that the two parents differ in (1-2) pair of
genes. The Mendelian principles could not be applied due

to similarity between the two parents, Table (4).

Heritebility : Heritability in broad sense was 6357 % »
Keanwhile, the heritability estimate in narrow sense could

not be calculated duwe—bo—theheterctic—effect,; Table (4).
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o- NES 645 X TAM 428 : The data of plant height of the

varieties NES 645 and TAM 428 were previously discusged.
Plant height of the F, showed range from (158 to 181 cm)
with & mean of (162.50 + 2.27 cm) and a coefficient of
variation of 4.4l %.Besldes, the distribution of plant
height in the F, generation renged from (89 to 227 cm)
with a mean of (129,60 + 3.45 cm) and a coefficient of
variation of 26.61 %.s meble (2).

Nature of dominance : The observed F, mean (162.50 em) was

higher then the arithmetic mean (14005 cm) showing overdo-
minance of the taller parent. Meanwhile , the observed F2
mean (129.60 om) was lower than the arithmethlc mean (166.27
cm ) indicating inbreeding depression.

Heterosis estimates percentage were (16.03 %) and (14.68%)
over the mid - parents and the better parent respectively. The

inbreeding depression was (20.25 %), Table (3).

Nature of gene action : The observed F, mean (162.50 cm.) was
higher than both the arithmetic mean (140,05 cm) and the geom-~
etric mean (140.04) which are equal. Moreover, the observed

F, mean (129.60 cm) was lower than both the arithmeiic mean
(166,27 cm) and the geometric mean (150.86 em), but closer to
the geometric mean probably indieating multiplicative gene
action, Table (3).
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The egtimates of the different kinds of the gene effe-
cts showed that dominance (140.93) and additive x additive
effect (118.48) were important than additive (-62.76), add-
1tive ¥ dominsnce ( - 61.11) and dominance X daminanoé

effect (-150.26) in the inheritance of plant height in this
croass, Table (4),

Number of genes involved : The Castle-Wright and wrightts

formula gave estimates of 0,001 end 0,112 pair of genes,
respectively, suggesting thet the parents were dlfferent in

one pailr of genes, Table (4)s The parental varieties were

nearly similar in their destribution, end it was therefore, -

impossible to use the Mendelian principles for estimating

genes number,

Heritability : Heritebility value reached 95,68 % using the
Fl variance, Meanwhile , the heritability estimate in narrow

senge could not be calculated because Tf the—hetercsis effect,
Table (4). ‘

IIT- Short X tall category: This group was represented by

the three crosses NES 324 X G.114, NES 645 X G.15 and KES
645 X G0114.

1- NES 324 x G. 11l4. The data of the paren# NES 324 were
previocusly discussed. The other parent, G. 114 ranged from
296 to 365 om, with a mean value of (340.1C + 3.52 om) and
& coefficient of variation reaching 3.29 %. The F; plants
ranged from 296 to 342 Em, with a mean value of (318450 ¢
5,07 cm) and & coefficient of variation of 5.03 % . The F,




Hetercais estimates over the mid-parents and the betier
parent were (29.08 % ) and (~ 11.70 %) respectively. The
inbreeding depression was (9.79 %), Table (3).

Nature of gene action : The observed F, mean (332.00 cm) was
higher than both the arifhmetic mean (257.20 cm) and the

geometric mean (228.12_cm). Meanwhile, the observed F2 mean
(299,50 cm) was insignificantly higher than the arithmetic
mean (294.6C cm) but significantly lower than the gecmetric
mean (312.74 om) showing that nature of gene action oould

not be determined Table (3).

The estimates of the different kinds of the géne effects '
showed that dominance x dominance (54.20), additive x domi-

'~ nance (38.85) and dominance (37.90) were the important ﬁarts
in this cross. While additive x additive and additive gene
effect gave estimates of (23.20) and (~79.95) reapectively
Table (4). |

Number of geneg involved : The pastle-Wright and Wright's
formulae gave (5,933) and (7.122) pairs of genes respecti-
vely, Table (4).

The Mendelian princibles cauld not be applied here becasue .
none of the F2 plants were within the range of the recessiver
parent which may be due to the amail number of ¥, planis
Heritebility : A heritability value of 93.78 % was reached
by using the 1’1_ _variam.e as an estimate for envirommental

- variance. On the other hand, the heritability in narrow
sense could not be caloulated beeause=€¥==%H§=EE§E:?EfI§EBE

 pEthE-R, itk exnlain ihe-hetemctinswifect, Table (4).
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3- NES 645 X G,114, The date for plant height of the varie-

ties NES 645 and G.114 were previously discussed. The Pi
plante ranged from 273 to 342 em with a mean value of
(310,00 + 7.85 om) and a coefficlent of variation of 8,01 %.
Plent height in the Fa populatipn ranged from 158 to 342 om
with a mean value of (296,90 + 3.82 om) and a coefficient of
variation of 14.54 % which is higher than those of parents
and Fy population, These observations showed transgressive
segregation exceeding the limits of the two parents and
the contimious F, distribution indicated that plant height

behaved as a quantitative character, Table (2),

Nature of dominance : The observed F, mean (310.00 cm) was

higher than the arithmetic mean (239.25 cm)., This indicated
the presence of partial dominance of the taller parent.How-
ever, the observed F, mean (262.90 om) was lower than the -

arithmetic mean (274.62 cm) showing inbreeding depresaion.

The estimates of heterosis percentage were (29.57 % )
and (~8.85 %) over the mid-parents and the better parent
respectively. Phe inbreeding depression was (15.19 %);
Table (3).

Nature of gene action: The observed F, mean (310.00 cm) was
higher than both the arithmetic mean (239.25 cm)and the geom-
etric mean (216,95 ecm), The observed F, meanﬁ(262.90 cm)

wag -higher than both the arithmetic mean (274.62 cm) and the
geometric mean (272.34) which are nearly equal indicating
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that both gene actions are gcting with the same amount, Table
(3). The estimates of the different kinds of the gene effe-
¢ty showed that dominence (94.25) and edditive x additive
(23,2C) were the imporiant perts in this cross. On the
other hend additive, additive x dominance and dominance X
dominance gene effects gave egtimates of (=58,25),(=15.65)
and (-0.10) respectively, Table (4).

Number of genes involved @ The Cestle-Wright and Tright's
formulae resulted in the sstimates of (6,023 and T.517) palr
of genes regpectively indiceting that the minimum nunber of
genes responsible for the parental difference in plant height
were 6-8 palr of genes, Table (4).

The Mendelian principles ahowed that two plants out of
100 F2 plants studied were within the range of the recessive
parent NES 645, giving a ratic of (1-50) which indlcates
that thoge parents differ in 2 to 3 pasir of genes.

Heritability : & heritability value of 57.78 % wes obiained
by using the P, variance as the envirommental variance. On

the other hand,the heritability estimates in narrow sense

could not be calculated v

'&T‘E’Gt, Table (4).

10 LAe [TehaL il

IV- Medium X Tall category : This group involved the two
crosses TAM 428 X G.15 and TAM 428 X Gl.114.

1- TAM 428 X G.15 : Data for the plant height of the two

parents TAM 428 and G.15 were discussed previously. The Fl
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plants ranged from 319 to 388 cm, its mean value was (354.50 +
6.73 cm), with a coefficient of variation of 6,00 % which is
higher than those of parents. The F, population showed a
range from 204 to 388 cm covering the ranges of the two
parentss The F, mean value was (300,35 + 5.09 cm) with a
coefficient of veriation of 16.93 % which is higher than those
of parents and F population. The continuous range of the F

2
population indicated thet plant height in thig eross hehaved

a8 a quantitative character, Thble (2).

Nature of dominance : The observed F, mean (354.50 cm) was
higher then the arithmetic mean (258.85 cm) showing partial
dominance of the taller parent. Meanwhile, the observed Fz
mean (300435 cm) was insignificaently lower than the arithmetic

mean (3C6.67 cm) indicating inbreeding depression, Table (3)

Heterosis values in F, over the mid-parents and the
better parent (36.95 %) and (-5.72 %) respectively. he i br-
eeding depression was 15.28 %, Table ¢ 3 ).

Hature of gene action : The obaeved Fl mean (354.50 cm) wag

higher than both the arithmetic mean (258,85 cm) and the geo-
metric mean (230,82 cm), but closer to the arithmetic mean.,
Moreover, the observed F2 mean (300,35 cm) wag 1nsigniflcant1y
lower than both the arithmetic mean (306.67 cm) and the geome-
tric mean (302.92 cm) indicating that nature of gene action
could not be determined, Table (3)., The estimates of the
different kinds of the gene effects showed thet dominance
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(130.25), additive x dominance (43.6C)and additive x eddltive
gene effect (35 .1C) were more important than additive (-73.75)

and dominance x dominance gene effects (-44.90) in the inheri-

tance cf plant height, Table (4).

Number of genes involved : The Castle-Wright and Wright's
formula gave (3.217) and (4.259) pair of genes, respectively.
The Mendelian principles could not be applied here because
none of the F2 plants were within the range of the receseive

parent which may be due to srallness of number cf F, plants.

‘Heritability : 4 neritability value of (82.50 %) was obtai-
ned by using the Fl variance. Meanwhile , heritability value

in narrow sense was (45.34 %), Table (4).

2~ TAl 428 X Go.114 : The data for plant heicht of the varie-
ties TAM 428 and G.ll4 were previously discussed. The Fl
plants ranged from 342 to 388 cm, with a mean value of (36845N
i 7.07 cm) and a coefficient of variation of €.07 % which is
higher than those of parents. Plant height in the F2 popula=-
tion ranged from 158 to 388 cm with a mean value of (294.75
4.44 cm) and a cvefficient of variation of 15.05% which iz
higher than those of parents and ¥, population. These chser-
vations showed transgressive segregation over the taller par-

ent and the continuous F2 distribution indicated that plant

height behaved as a quantitative character, Table (2)e
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Neture of dominance : The observed F, mean (368.50 cm.) was
higher than the arithmetic mean (240,90 em) indicating over-
dominance of the taller parent. On the other hand, the obe-
exved F, mean (294475 cm) wes lower than the arithmetic mean
(304,45 om) showing inbreeding depression.

The estimetes of heterosis percentage were (52.97 %)
and (B8.38%) over the mid-parents and the better parent resp-
ectively. The inbreeding depression was (20.01 7., Table(3).

Neture of gene ection : The observed F, mean (368,50 cm) was
higher than both the arithmetic mean (240.,9C em) and the
geometric mean (219,53 cm), but closer to the arithmetic
mean. At the some time, the observed F, mean (294475 om). |
was lower then the arithmetic mean (304.45rcm) but ingignifi-
cantly lower than the gecmetric mean (297.94 cm) indicating

that nature of gene action could not be determined, Table (3).

The estimates of the different kinds of fhe gene effects
showed thet dominance (115.14), dominance x dominance (64.72)
and additive x dominance gene effects (28.27) were more impor-
tant than additive (=T70.393) and additive x additive gene
effects (-12.46) in the inheritance of plant height in this

cross, Table (4).

Nember of genes involved : The Castle-Wright and Wright's
formuls resulted in the estimates of (3.350 - 6,144) pair of
genea respectively, ingicating that the minimum number of
genes responsible for the parental difference in plant height
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were 3-6 palr of genes, Table (4),

The Mendelian principles showed that one plant out of
10C F, plants studied were within the range of the recess~
ive parent TAM 428, giving a ratioc of (1:100) which indice-
tes that those parents differ in more than three pair of

genes,

Heritebility : A heritability in broad sense was estimated
as 74.59 %. In the same time, heritability velue in narrow
sense was 11.72 %, Table (4).

Ve Tall X Tgll oateéogx ¢ This group included the cross
Gsl5 X G.114. The date of plant height of the two variet-
les G.15 and G.114 were previously mentloned concerning its.
range, mean and coefficient of variatiop. The mean of +the
F, plants was (361.00& 1.25 cm) having? a renge froam 342 to
365 cm and a coefficient of varistion of"1.09 % which is
lower than both parents indicating hcmpgeneity of the Fl
plants. The F, plants having e renge from 296 to 388 om
covering the ranges of both parents and the Fl population.
The mean of F, plants was (377.55 + 2.81 cm) and its coeff-
iclent of variation was 7.45 % which is more higher than
those of parents and Fl populations. The cantinuity of the
F, distribution indicated that this cheracter was quantita-
tively inherited, Table (2).

Nature of dominance : The observed ¥, mean (361.00 cm) was
higher than the arithmetic mean (358.08 om) indicating par-
tial dominence of the taller parent.Mesnwhile ,the observed
| P, mean (377,55 om) was higher than the arithmetic mean




- 43 -

(359.52 cm) showing nearly complete dominance of the taller

parent.

Heterosis estimates over the mid-parents and the better

parent were (0.81%) and (-3.99%) respectively. The inbreed-
ing depression value was (-4.58 %), Table (3).

Nature of gene action : The observed F; mean (361.00 cm) was
higher than both the arlthmetic mean (358,08 cm) and the
geometric mean (357.60 cm) which are nearly equal. Meanwhile;.
the observed F, mean (377.55 om) was higher than both the
afithmetic mean (359.52 cm) and the geometric mean(359.54 om)
ﬁhieh are identical, indicating that both gene actions are
acting with the same amount, Table (3).

The eatimates of different kinds of gene effects ghowed
that additive (~ 19.09 ) and dominance x dominance (~9.26 )
were the important parts. in this croéé. While, dominance,
additive x additive, additive x dominance gene effects gave
estimates of (-28.47), (-31.42) and (-37.04) respectively,
Table (4). )

Number of genes involved : The Castle~ Wright and Wright's
formula gave 0.208 and 0,211 -pair of genes respectively.
These values showed that the two parental varieties differ

in one pair of genes, Table (4).
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The Mendelien principles could not be used as the two

parents were nearly similar in their distribution.

Heritability : A heritability value of 98.03 % was calowlated

using the Fl veriance. HoweveT, the heritability in narxrow

gense could not be determined, due—%o<¢h§:3§:#irian¢a=whtch

Table (4)e

2’
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2= Inheritance of head length :

Head length was measured to the neerest centimeter in
nine crosses. The parents were chosen to regreaent tkeree

types of head length, short, medium and longe

Short type. Mean head length varies fron (20 to 21.5 om) and
it was represented by the varieties G,114 and G.l5.

Medium type. Mean head lenght varies from (21.6 to 23 om).

as 1t was in the variety TAM 428,

Long type. Mean head length ranged from (23.1 to 26 om) inclu-
ding the parents NES 324 and NES 645

1= rt X vt _he t This group inocluded the cross Q.15 x
G.1l4.Head length of the variety G.15 had a mean value of
(21,40 +037 om) and & coefficient of variation of 5.93 %.The
other parent, Go114, had & mean of (20,20 + 0.29 om) with a
coefficient of varietion of 4.0C %. The F, plents gave a
mean of (22.30 £ 0,21 om) and a coefficient of variation of
3,03 % which is lower than those of both parents indicating
nomogeneity of the F, plents. Head length of the ¥, popula-
tion had & mean value (19.06 + 0.20 cm) and a coefficient of
variation of 10.62 %, yhich wags higher than those of pare-
nts and F; populations, Table- (5).

Nature of dominance : The observed F, mean (22,30 om) was
higher than the arithmetic mean (20.80 om) showing overdomi-

agpce of the taller heads On the other hand the observed
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F2 mean (19,06 cm) was loﬁer than the arithmetic mean (21.55
em) indicating inbreeding depression.

Heterosis over mid~parents and better parent gave est-
imates of (7.2l %) and (4.21 %) respectivelys. The inbreed-
ing depression was (14.53 %), Table (6).

Nature of gene sctiion : The observed F, mean (22430 cm) was
higher than both the arithmetic mean (20.80 em) and the geo~
metric mean (20.79 ocm) « Moreover,the observed ¥, mean (19.06
cm) was lowerthan both the arithmetic mean (21.55 om) and the
geometric mean (21.54 om) which are nearly equel indicating
that the two types of gene action mey act with the same amo-
unt, Table (6).

The estimates of different kinds of gene effects showed
thet dominance x dominance (8.12 ) and dominance effect (2.42)
were more important than additive x additive (0.92), additive
(0.48) and additive x dominance effect (-0.12), Table (7)

Number of genes involved : The Castle-Wright aﬁﬁ wight's
formulae gave estimates of (0.049) and (0.204), Pair of ge-
nes respectively indicating that the parental varieties diff-
erd in one pair of genes, Table (7).

Heritability : 4 heritability value in broad sense was
88.78 %, but the norrow sense heritability could not be cal-

calated because the variance of the Pl was higher than
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the F, variance, Table (7).

II- Meddium X Short head : This group was rgpresented by the

e — A ——— At i ———.

two crosses TAM 428 X G.15 and TAY 428 X G.114.

/

1; TAM 428 X Ga15 ¢ The data for head length of the variety
#.15 were previously discussed. The other parent TAM 428
hed & mean value of (22,50 & 0.27 om) with & coefficlent of
variation of 3.30 %. The mean value of the Py populaiion
was (25.30 + 0,40 om) with e coeffioient of variation of
6.19 % which is higher than those of both parents. Head
length of the F, population hed & mean value of (21.50 +
0.36 om) and & coefficient of variation of 16.81 which is
higher than those of ‘the two parents and Fl populations,
Table (5).

Nature of dominance : The observed F, meen (25430 cm) was
higher than the arithmetic mean (21.35 ¢m), indicating over-
dominance of the taller head. On the other hanmi the observed
F, mean (21,50 cm) was lower than the arithmetic mean (23.33

cm) showing inbreeding depression.

Heterosis estimates percentage were (17.51 %) and (12.44%)
over the mid-parents and ‘the better parent respectively. The
inbreeding depression value was 15.02 %, Table (6) '

Nature of gene action : The observed F, mean (25.30 cm) was
higher than both the arithmetic mean (21.35 cm) and the
gaometric mean_(zl.ég om)e At the spmetime , the observed
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F, mean (21.50 cm) was lower than both the arithmetic mean
(23.33 om) and the geametric mean (23.24 cm), which are
nearly equal. Therefore, both types of gene action mey be

found with the same emount, Table (6).

the estimates of the diffevent kinds of gene effects
for head length showing that dominance (7.55), additive X
pdditive effect (4.20) and additive effect (1.26) were more
importent than additive X dominence (0.71) and dominence X
dominance effect (0+10) in the inheritence of this charactery
Table (7).

Number of genes involved : The cagtle-Wright and Wright's

formulae gave (0+058) and (C.397) palr of genes respectively.
Thig indicates that the two parents differ by one pair of
genes, Table (7).

Heritebility : Heritability values in broad and narrow senae
were 88,00 % end 44.00 % respectively, Table (7).

o~ TAM 428 X Gell4 : The data for head length &% the varie-
ties TAM 428 and G.114 were previously discussed. Fl popula-
tion had a mean value oOf (29.60 + 0.40 cm) and & coeffici-
ent of varistion of 4.27%which is higher than both of the
two parents. Besides,the mean value of the F, plants was
(21.89 & 0.34 cm) with a coefficient of variation of 15.69%,
being higher than thet of perents and Fl,Tdble (5).
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Nature of dominance : The observed F, mean (29.60 cm) was

nigher than the arithmetic meen (21.35 om) indicating the
presence of overdominance of the taller head. Moreover,
the observed F, meen (21,89 cm) was lower than the arith-

metic meen (25.22cm) showing inbreeding depression.

The date showed positive values of heterosis estimated
over ihe mid-parents and over the better perent which were

(38.64 %) and (31.56 %) respectively.

The inbreeding depression was 26.05 %, Table (6)e

Nature of gene action : The observed F, mean (29.60 cm) was
higher than both the aerithmetic mean (21,35 cm) and the geam=—
etric mean (21.32 cm). Furthermore, the observed F, mean
(25,22 cm) was lower than both the arithmetic mean (25.22 cm)
and the geometric mean (25.14 om) which are nearly equal,
indicating that genes may affect this character either addiu
tively or cummulatively, Teble (6).

The different kinds of gene effects indicated that domi-
nance effect (14.15), additive x additive effect (5.90),
dominance x dominance effect (2.54 ) were most important than
additive effect (2,31) and additive x dominance effec? (C.95)
in the inheritance of head length, Table (7).
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Number of genes involved The Castle-Wright and Wrightts

formulae gave estimates of (0.065) and (1334), respectively
jndicating that these two parents differ by (1-2) pair of
genes, Table (7).

Heritability Heritebility value in broed sense gave estli-

mates of 86.44 % by using the Fy verience as en envirommental

varience. Heritability in narrow sense could not be calcula-

apfe, Table (7)

III- Long x Bhort head: This group involved the crosses,

NES 324 x.G.ll4; NES 645 x Go15 and NES 645 x G.1l4.

1- NES 324 x G,114 ¢ The data for head length of the vari-
ety G.1l4 was previously discussed. head length in the other
parent NES 324 hed & mean value of (26.00 + 0.54 cm) and &
coefficient of variation of 7.58 %, The mean value of F,
plants wes (28,40 + 0.54 cm) with a coefficient of variation

of 6.63 % which is intermedidte between the two parents.

Head length in the F2 population had a mean value of
(21.66 + 0.37 cm) with a coefficient of variation of 17.28%
which is higher than those of parents and Fl populations,
Table (5).

Nature of dominance : The obgerved Fl mean (28,40 cm) was

_M

nigher than the arithme®ic mean (23,10 cm), showing overdom-
inance of the taller head. Moreover, the observed F2 mnean
(21,66 cm) was lower than the arithmetic mean (25.75 cm)
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showing inbreeding depression.

The estimates of heterosis percentage were (22494 % )
and (9.23 %) over the mid - parents and the better parent
respectively. The inbreeding depression was 23.73 %,
Table (6)

Neture of gene ection: The observed F, mean (28.40 cm )
wes higher than both the arithmetic mean (23.10 cm) and
the gecmetric mean (22,92 %Y

The observed F, mean (21,66 om) was lower than both the
apithmetic mean (25.75 om) and the geometric mean(25.61 ocm)
which are nearly.equal, indicating that both gene actions
ere acting with the same amount, Table (6)

The different kinds of gene effects of head length
showed that the dominance gene effect (9.28), dominancex
dominance gene effect (8.90) and additive X additive gene
effect (3.98) were more important than additive affect
(1.81) and additive x dominance effect (~1.09) with
respect to inheritance of head length in this cross, Table
(7)

Fumber of genes involv H Tﬁg castle- wright and wright's
formulae gave estimates of (0.380) and (1.014) pair of genes
respectively indicating that the twoﬂparental varieties diff-
ered by one pair of g?nes, Table (7)e
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Heritability : Heritebility in broad and narrow senge gave
estimates of (79,01 %) and (62,00 %) , respectively,Table
(7)e

o- NES 645 x .15 ¢ The date for head length for the parent
G.15 was previously discuseed., The mean velue of the other
parent, NES 645, was (23.15 & 0.49 cm) with a coefflcient

of variation of 6.71 % . The mean value of the F, plants
was (27,40 + 0.31 om) and a ooefficlent of variation of 3.53%
which 1s lower thgn those of both parents, gshowing homogen-
elty of Fy plantss The F, population had a mean value (21.28
¢ 0.32 om) with e coefficlent of variation of 14,83 % which
is higher then those of parents and F) populations,Table(5)s

Nature of dominance : The observed F, mean (27 .40 cm) wae
higher than the arithmetic mean (22,28 cm) ipdicating the
presence of overdominance of the taller parent. Beasides,the
observed F, mean (21.28 cm) was lower than the"arithmetic

mean (24.84 cm), showing inbreeding depregsione

Heterosgis estimates over the mid-parents and the better
parent were (22.98 %) and (18436 %) respectively. The inbree-
ding depression was 22,34 %, Table (6).

Nature of gene action ¢ The observed Fl mean (27.40 cm) was
higher than both the arithmetic mean (22.28 cm) and thetgeem=

etric mean (22,26 cm){
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Moreover;the observed Fa mean (21.28 om) wes lower than both

=t
i)

¢ arithmetis mean (24.84 cm) and the gecmetric mean (24.71
i) wiishere pearly equal indicating thet both gese astions
mﬁy act with the same amount, Table (6).

The values of the different kinds of gene effects for
head length showed that the dominance (9.21) and dominance
x 4cminance gene effect (6,07) were“ﬁpre important than
additive x additive (40.08), edditive (3.14) and additive x
dominanse effeots (2.27) in the inheritance of head length,
Teble (7) .

Number of geneg volved : The Castle-Wright and Wright's
formulae gave (0.042) and (0.770) pair of genses respectively.
This indicates that the parental varieties may diffexr by

one palr of genes, Table (7).

Heritability : Heritability velue of 95.65% was obtained by
using the Pl'variance. However, the heritability estimates
in narrow sense was 17.00 % by using the formula. of Warner
(1952), Table (T)e - i

3~ NES 645 X G.114 : The data for head length of the parents
NES 645 and G.l14 were‘previously discussed. The mean value
of the F, plants was (23.3C + 0.67 om) with a coefficient of
variation of 9,06 which is higher than that of both parents.
The P, plants had a meen value of (20479 + 0.31 cm) and &
coefficient of variatiom of 15.00 % which is higher than
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tpose of parents end Fy populations, Mable (5).

Ngture of dominance ! The observed F, mean (23,3C cm) was
pigher then the arithmetic mean (21,68 om) indicating nearly
partial dominance of the taller parent. Moreover, the obae~
rved F, mean (20,79 om) was lower than the grithmetic meen

(22,49 om) indicating inbreeding depressions

Estimates of neterosis reeched (7.47 %) and (0465 %)
over the mid-parents and the better parent regpectively. The
inbreeding depression was 10.77 %, Teble (6)e

Nature of gene ection : The obgerved Fl mean (2330 cn) was
higher than both the arithmetic mean (21,68 om) and the geom-

et#ic mean (21,62 cm)e Besides,the observed F, mean( 20.79
om) was lower then both the arithmetic mean (22.49 cm) eud
the geometric mean (22.48 cm) which are nearly ijentical,
suggesting that the two types of gene asction mey act with

the same amount,'Table (8)e

The estimates of dif?erent kxinds of gene effecfé ghowed
that dominance effect (Te09), pdditive X gdditive effect
(5.46) and additive effect.(lo43) were important than domin-
ance x dominance effect (~4.13) and additive x dominance

effect (~0.05) in the inheritance of nead length,Table (7)e




nable (5): Statistics relative to head 1
pOpulations‘in‘the nine crosses studied.
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ength for gifferent

——n-ﬂ———-——n_-l—n-—ﬂ

populations N X + S+Be C.V.%
T- Short X Short head
G,15 x G.1l14 .
Py 30 21,40 + 0.37 5493
Bo, 100 19.05 % 020 10,38
2, 40 20,20 + 0.29 4,00
TI- Medium X Short head
1~ TAM 428 x G.15 |
P, 40 22,50 & O.27 3430
Bo, 100 23,18 + ©C.33 14.28
F, 100 21,50 + C.36 16.81
Bo, 100 21.92 + 0.31 14,02
P, 30 21.4C + 037 5.93
o TAM 428 x G.11l4 7
Py 40 22,50 + 027 3.30
P, 160 21.89 + C.34 15.69
Be, 100 22.30 + 0.33 14,70
?, 40 20420 & 0429 4.00
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Teble (5) : Cont.
Populations N X + SeEe CV.%
ITI=- Long‘x Short'head
1- NES 324 x G.114 -
Be, 100 23.65 + 0,30 12,66
Py 10 28,40 £ 0.54 6,63
F2 10¢  21.66 + 0437 17.28
Bo, 100 21.75 ¢ ©.32 14,85
2 40 20,20 £ 0,29 4400
2= NES 645 x G.15
301 100 .23087 t 0034 14-21
F2 100 21.28 ¢ 0432 14.83
Bo, 100 20.73 ¢ 0.26 12,51
P, 30 21.40 ¢ ©.37 5493
3~ NES 645 x G.114
Py 40 23.15 & 0449 6.71
Beq 100 22.87 t 0.33 14,21
P2 40 20.20 &+ C.29 4.,C0




Table (5) : Cont.

-0--------.—

Populations v X £+ 8.8, C.V.%
III- Long X Short head
1- NES 324 x G.114 |
Bo, 100 23,65 + 0.30 12,66
Py 10 28,40 £ 0.54 6,63
7, 100 21.66 + 0437 17.28
Bo, 100 21.75 ¢+ ©.32 14,85
P2 40 20,20 + 0.29 4400
2« NIS 645 x 5015
Boq 100 23487 & 0.34 14.23
7, 100 21.28 ¢ 0.32 14,83
Bo, 100 20.73 ¢ 0.26 12,51
Pz 30 21.40 ¢ 0437 5493
Py 40 23,15 & 0449 6.71
Boy 100 22.87 & 0.33 14,21
Fy 10 23,30 + 0467 - 9,06
F, 100 20,79 ¢ OC.31 15,00
Bo, 200 21.44 3 0426 12.32
P, 40 20.20 ¢ C.29 4.C0




Table (5) : Cont.

--——------—-—-——-—-———--——-uﬂ-—-

Populations . N X+ S.E. CoV.%
IV; Long X Medium head:
1-NES 324 x TaM 428
Py 30 26,00 + 0.54 758
Boy 100 26,39 ¢ 0.31 11.77
Fy 10 29,20 + 039 4421
8 100 26.21 & 0.33 12,44
Be, 100 24,19 + 0.36 14,75
2, 40 22,50 + Ce27 3.30
2~ UES 645 x TAM 428
] 40 23,15 + 0.49 6471
Bey 100 24,85 + 0.34 13.64
Fy 10 29.60 + 0422 2,36
Fy 1e 23.74 + 0.33 13.93
Be, 100 25,10 + 039 15.43
P, 4C 22,50 + 0.29 3.30
V- Long x Long head
NES 324 x NES 645
Py 30 26,CC + Co54 7.58
Beq 160  24.33 % C.36 14.79
Fy 10 26,00 + 047 5.74
F, 100 25.77 + G.57 22.21
Be, 100 26,94 + 0«34 12.49
P 40 23.15 + 0.4% 6.71
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3-Inheritance of head width :

Head width was measured in cintemeters in nine c¢rosses.
The parents were chosen to represent three iypes of heed width,

thin, nedium and wide.

Thin types Mean head width ranged from (6 to 6,50 em) and it
wes represented by ‘the varlety NES 645,

Medium type. Mean heed width varies from (6451 to 7.0 om), as
it was in the varieties NES 324 and TAM 428

Wide type. Mean head length ranged from (7.1 to 8.0 om) inc=
luding the two parents G.1l14 and G.15.

1- Thin x Medium head : This group included the cross NES
645 x TAM 428, The parent NES 645 had a mean value 0£(6.50
4 C.15 cm) with a coefficient of veriation of 7.37 %, The
mean value of the other parent TAM 428 wes (6,70 + 0,17 cm)
with a coefficient of variation of 6.67 %. The F, plants
haed a mean value of (7.15 + O.11 cm) and a coefficient of
variation of 4.71 %, which is lower than that of both pere-
nts showing homogeneity of the Fl plants. The mean value
of the F, population was (5.51 3 0.08 cm) with a coefficient
of ariation of 15.99 % , which is higher than those of
parents and P, populations, Table (8)

Nature of dominance : The observed F, mean (7.15 om) was
higher than the arithmetic mean (6.6 cm) indicating overdom-
inance of the wider head Moreover the observed F2 mean
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(5.51 om) was lower then the arithmetic mean (6468 cm) sho-

wing inbreeding depression.

The degree of heterosis over the mid-parents and the

better parent were (8.33 %) and (6472 %) respectively.

fhe inbreeding depression was 22,94 %, Table (9).

Nature of gene action : The obgerved Fl mean (74il5 om) was

higher than both the arithmetic mean (6.6Q cm) and the geom-
etric mean (6.60 cm) whilch are jdenticals On the other
pend the observed F, mean (5651 cm) was lower than both the
erithmetic mean (6. 68 em) and the gecomeiric mean (6.87 om)
indicating that the two typgs of gene action mey act with

the seme amount, Table (9)e

The different kinds of gene effects ghowing that <the
dominance effect (3.43) and additive X additive effect (2.89)
were more important then additive effect (~0.77), additive X
dominance effect (-0.66) and dominance X dominence effect
(~0.30) with respect to inheritance of heed width, Table
(10) . |

Tamber of genes involved : The castle-Wright and Wright's
pormulae gave (0.0076) and (0.1219) pair of genes respecti-
vely, indicating that the two parents differed by one peir
of genes, Table (10).
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Heritability ¢ Broad sense heritability was found to bhe
85.29 %, Howaever, the heritability {n parrow sense could
not be determined due to the variance of Fl was higher

then the F, varience, Table (10).

TI- Thin x Wide head : This group wag represented by the

M

+two crosses NES 645 x G.15 and KES 645 % G.ll4e

1- NES 645 X G.12% The date for head width of the parent
NES 645 were previously discussed, The other parent G.15
had a mesn velue oF (7475 % O.14 om) with & coefficient of
variation of 5.29 % véhe mean value of the Fy plants was
(7,75 + 0.80 op) with 8 soefficient of variation of 8.1 %
which is higher than those of both parents. The F, plants
had & meen value of (7.37 + 0,1l cm ) and & coefficient of
varietion of 14,67 % which is nigher than those of parents.
and Fy populations, Table (8).

Nature of dominance 3 The observed F, mean (7.75 oem) was

nigher than the arithmetic mean (7.12 cm) indicating compl-
ete dominance of the wider head. ©On the other hand the
observed F2 mean (737 cm) was lower then the grithmetic

meen (T.74 om) showing inbreeding depression.

The estimates of heterosis percentege gave (8.85 % )
and (Zerq) over the mid-parents and the better parent, resp-
ectively. The inbreeding depression was 4.90 % Table (9).
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Neture of gene sction : The ohserved F, mean (7.75 cm) was
higher than both the arithmetic mean (7.12 cm) and the geome-
tric mean (7.10). The observed F, mean (7.37 cm) waafihaignf
ificently lower than the gecmetric mean (7.43 om) but signi-
ficently lower then the srithmetic mean (7.74 cm), indicating
that nature of géne actlion wes more additive than‘multipica-
tive, Table (9).

The different kinds of gene effects showed that domina-
nce x dominence (2.99) and additive x dominance effect (0.19)
were important than additive (=0O.44), dominance (=0.,74) and
additive.x additive effect (-1.37) in the inheritance of heed
width in this cross, Table (10).

Number of genesg involveds The Castle- Wright and Wright's
formulae geve (0.2549) and (0.3823) pair of genes respectiv-
ely, suggesting that the two parents differ by one palr of

genes, Table (10). |

Heritability: Heritability value of 65.53 % using the F,
variance wes obtained. Meanwhile, the narrow sense herita-

pility was T.10 % , Table (10).

o- NES 645 x G.114 : The data for head width of the parent
NES 645 were previously Qiecussed. Phe other parent G. 114
had e mean value of (7469 + 0.17 cm) with & coefficient of
variation of 6.78 % . The mean value of the ¥, population
was (8.40 + 0.33 cm) with a coefficient of variation of
12.49 % which is higher than those of both parents. The F,
‘plants had a mean value of (6.38 + Oellom ) and a8 coeffici-
ent of veriation of 16,96 % which is higher than those of
parents and F, populations Table (8).
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Nature of dominsnce : The obgerved Fl mean (8.40 om) was

higher than the arithmetic mean (T.10 em) indicating the
presence of overdominance of the wider head. Moreover,
" the observed F, meen (6.38 om) was lower than the arithme-

tic mean (7.75 om) showing inbreeding depression.

The degrees of heterosis over the mid-perents and ihe
better parent were (18,31 %) and (9.23 %) respectively.
The inbreeding depression was found to be 24,05 % o Table
(9 |

Neture of gene action : The observed F, mean (8440 om) was
higher than both the arithmetic mean (7.10 cm) and the geom-—
etric mean (7.07,cm) which are Rearly edual. Besides the
observed F, mean (6.38 cm) was lower than both the arithm-
etic mean (7.75 cm) and the geometric mean (772 cm) which
are nearly equal, indicating that both gene ections mey act

with the seme amount, Table (9)

The different kinds.of gene effects showing-that
dominance x dominance (2.71), dominance (2.,69) and addit-
ive x additive (1.40) were important thgn.additive (=0a65)
and additive x dominance gene effect (-0,06) in the inhe-

ritence of this character, Table (10J.

Number of genes involved: The Castle-Wright and Wright's

formulae resulted in the estimations of (2.5653) and (8.7320)
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pair of genes respectively. These valueslindicated that
tnis character may be controlled with ( 3- 9) pair of genes,
fable (10).

Heritabillity @ Heritabillity in broad and narrow pense were
sound to be (5.90 %) and (45.60 %) respectively, Table(10) s

TIT- Medium X Thin head ¢ This group wae Trepresented bY
tne cross NES 324 X NES 645. The data for head width for
the variety NES 645 were previocusly digoussed. The other
parent NES 324 hed & mesn velue of (6.65 4 0,17 om) with
a coefficient of veriation of 84,06 % e The mean value of
the Fy populations was (6,85 + 0.27 cnn) and & coefficient
of variation of 12,42 % which is nigher then those of both
parentd. Head width in the Ty plents had a meal value‘of
(8,81 i 0,52 cm) and & coefficient of variation of 58,18 %
which is higher than thpse of the two parents and the Fl

populations, Table (8).

Nature of dominance 3 The observed F, mean (6,85 cm) was
ingignificantly higher then the arithmetic mean {6.58 cm)
indicating absence of dominance. On the other hand the
observed F, mean (8,81 cm) was higher then the arithmeﬁic

mean (6.71 cm) showing overdominance of the wider head.

The degree percentage of heterosis over the mid-parents

and the betier parent were (4,10 %) and (3.01 %) respectively
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The inbreeding depression was (-28.61 %), Table (9).

Nature of gene action @ The observed F, mean (6.85 cm) wag
insignificently higher then both the arithmetic mean(6,58 cm)
and the gecmetiric mean (6,57 em) » On the other hend the
obgerved F, meen (8,81 cm) was higher than both the arithme-
tic mean (6.71 cm) and the geometric mean (6,71 cm) which
are identioal,suggesting that both types of gene action are
acting with the seme emount, Table (9)

The different kinds of gene sotion indicated thail domin-
ance x dominance gene effect (2,59 ) was the most important
part. Meanwhile additive , dominance , additive X additive
and additive x dominance effects gave estimates of (30.05),

-5-39). (=5.,65) and (~0e13) respectively, Table (10).

Number of genes involved : The egtimeted number of genes

determined by gsing Castle~Wright and Wright's formulae gave
(0.0001) and (0.0008) pair of genes respectively, suggesting
thet the parental varieties differ in one pair of genes,
Table (10).

Heritabilltx Broad gense heritability was found to be
97 o9 % by using the ¥y veriance while the narrow sense
heritability gave @& value of 18,40 % using Warner formula
(1952), Table (10)



TV- Medium X Mediwm head : This group was represented by

the cross NBES 324 X TANM 428. The data for head width for
the two varieties NES 324 and TAM 428 were previously disc-
ugsed. The Fy pbpulation geve a mean value of (8475 + 0.35
em) end a coefficlent of varistion of 12,71 %+ The mean
value of the F, plants wes (6476 f 0,10 cm) with a coeffi-
cient of vaeriation of 15.40 % which 1s nigher than those
of parents and Fy populations, Table (8).

Nature of dominances: The observed F, mean (8,75 om) was

nhigher than the arithmetic meen (6,68 cm), showing overdomi-
nance of the wider head. Moreover the observed F2 mean
(6,76 om) was 1ower than the arithmetic mean (7.21 %) sho-

wing inbreeding depresglon.

The estimates of neterogis over the mid-parents end
the better parent were (30.99 %) and (30.60 %) respectively.
The inbreeding depression was 0o,74 %, Table (9).

Neture of gene action: The observed Fi mean (8,75 cm) waes

higher than both the arithmetio mean (6.68 cm) end the geam-

etric mean (6.67 cm)e Cn the other hand the observed F,
mean (6476 om) was lower tnen both the arithmetic mean
(7.21 cm) end the geometric mean (7.74cm ), but closer to
the arithmetic mean, indicating that nature of‘gene action

geemes to be more additive than multiplicative, Pable (9)
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The different kinds of gene effects showed that
dominance x dominance (5.53) and dominance (1.22) were
more important than additive (0.53), additive x additive
(0.86) and additive x dominance effects (C.56) in the
inheritance of head width Table (10).

Number of geneg involved : Number of genes involved could

not be calculated becemee .of the presence of the heterotic

effect, Table (1C).

Heritability : Heritability value in broed sense could not
ve celculated due to the high variance of the Fl. The

heritability in narrow sense was 8.77 % , Table (10).

V- Medium x Wide heed : This group included the three cro-

sges NES 324 x G.114, TAM 428 x G.15 and TAM 428 x G.1l4.
le NES 324 x G.1l1l4 : The data for heed width in the two

parents NES 324 and G.1l4 were previously discussed. The
mean value of F, population was (8456 + 0,36 cm) with &
coefficient of variation of 13.22 which is higher than those
of both parents. The F, populations had a mean value Qf
(6.47 + 0.09 cm) and & coefficient of veriation of 15.36 %
which is higher than that of both parents and F1 populations,
Table (8).

Nature of dominance: The observed Fl mean (8,56 cm) was

higher than the arithmetic mean (6,68 cm) indicating the

presence of overdonminance of the wider head. Besides the
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observed F2 meen (6.47 cm) was lower than the arithmetic

mean (7.62 cm) showing inbreeding depression.

Heterosls estimates over the mid-parents and the hetter
parent were (28.14 %) and (11.31 %) respectively. The inbr-
eeding depression was found to be 32,30 % Table (9).

Neture of gene sction : The observed F, mean (8.56 cm) was
higher then both the arithmetic mean (6,68 cm) and the
gecmetric mean (7.15 cm), however the obgerved F, mean
(6.47 cm) was lower than both the arithmetic mean (7.62 cm)
and the geometric mean (7.56 cm) which are nearly equal,
indicating that the two types of gene action may act with

the same amount, Table (9).

The different kindes of gene effecis showing tpgt domin-
ance effect (3.1l), dominance x dominance‘effect (2414) and
additive x additive effect (1.71) were more important than
additive x dominance effect (C.44) and additive effect in

-

the inheritance of head width irn this cross, Table (10).

Number of geneg involved : Number of genes involved could

not be calculated because of the high varisnce of the F

Table (10),

1

Heritability : Heritavility in broad sense could not be cal=

culated since the variance of the Fl was higher than the
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variance of the FE’ but heritability in narrow sense was &S

low as 26.49 %, Table (10)s

- 2- TAM 428 x G.15 : The date for the two parents TAM 428 and

G.1l5 was previously_discussed with respect to mean and coe:f-
icient of variation. The F, plants had a mean value of (9.20
+ 0,08 cm) with a coefficient of variation of 2.80 %, which
is lower than those pf both perents indicating homogeneity

of the Fl population. The F2 populations had a 'iean valge

of (6.33 + 0,12 om) and a coefficient of variation of 18.,51%
which is higher then those of parents and F, populations,
Table (8)e

Nature of dominance : The observed F, mean (9420 om) was
higher than the arithmetic mean (7.23 cn) irndicating. overd-
cminence of the wider heads On the other hand the observed
F, meen (6433 cm) was lower than the arithmetic mean (8.22

cm) showing inbreeding depression.

The data for the Fl planta showed positive estimates
of heterosis over the mid- parents end the Better parent '
reaching (27.25 %) and (18471 %), respectively. The inbree-
ding depression was 31.20 %, Table (9).

Neture of gene mction : The observed F, mean (9+20 cm) was
higher than both the arithmetic mean (7.23 cm) and the geo-
metric mean (7.2l cm) which are nearly equale On the other
hend the observed F, mean (6,33 om) Was lower than both the
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arithmetic mean (8.22 cm) and the geometric mean (8.16 cm)
which are nearly equal, suggesting that, both gene actions

may be acting with the same anount, Table (9).

The different kinds of gene effect indicated that the
dominance x dominance (5.85) and dominance effect (2.82)
were more important than additive x additive (0.84), addi-
tive (-0.54) and sdditive x dominance effect (~0,02) in
the inheritance of head width in this cross, Tadzle (10).

Mumber of genes invelved : The Castle-wright and wight's
formulae gave estimates of (0.2114) and (0.8535) pair of

genes respectively, indicating that the two parental vari-

eties are different in one pair of genes, Table (10).

Heritability : A heritebility value of 95,11 % was obtained
by using the Fl variance as an estimate for invironmenta;
variance. The narrow asense heritability reached to he 50.00%
Table (10),

3= IAM 428 x G, 114 : The data for head width of the varie-
ties TAM 428 and G.114 were previously discussed, The mean
value of F, population was (8.55  0.41 cm) with a coeffic-
lent of variation of 7.52 %, The F2 population haed s mean

value of (6,08 4 0.12 cm) and a coefficient of variation

of 19.79 %, which is higher than that of both parents and

Py poﬁulations, Table (8)
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Jature of dominance : The observed Fl mean (8.55 cm) was

higher than the arithmetic mean (7.20 em) indicating over-
dominance of the wider head. however the cbserved F2 mean
(6,08 em) was lower than the arithmetic mean (7.87 cm)

gshowing inbreeding depression.

The degree of heterosis over the mid-parents and the
better parent were (18,75 %) and (11.18 %) respectively.
The inbreeding depression was 28.89 %, Table (9)

Nature of gene action : The observed F, mean (8.55 cm) was
higher than both the arithmetic mean (7.2C cm) and the geom=-
etric mean (7.18 cm), Moreover the observed F, mean (6.08
cm) wes lower taan both the arithmetic mean (7.87 cm) and
the geometric meen(7.85 cm) which are nearly equal, indica-
ting that genes may affect this character either additively

or curmulatively, Table (9),

The different kinds of gene effects showing that the
dominance (3.94), additive x additive gene (2.57) and
dominance (2.C1) were more important than additive x domin-
ance (0.25) and additive gene effects (-0.26) in the inhe-
ritance of head width in this ¢ross, Table (1C).

Number of geneg involved : The Castle-wright and might's

formulae resulted in the estimation of (0.1185) and (0.6149)
pair of genes,indicating that parental difference in head
width was due to one pair of genes Table (10).
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Heritability : A heritability value of 7l.41 % was obtained

by wsing the Fy veriance. The narrow sense heritability was
43.70 % , Table (1C).

VI~ Wide X Wide head : This group included only the croas
G;lS x G.1l4., The data for head wigth of the varieties G.1l5
and G.114 were previously‘discuased. The Fy plants hed a
mean velue of (9,15 + O.13 cm) and a coefficient of vario-
tion o§‘4.50 % which ig lower then those of both parents
showing homogeneity of the Fl populations The mean value
of F, plants wes (8,08 + 0.11 cm) with & coefficlent of
varigtion of 13.92 whiop is higher than those of parents

and Fy plants Table (8)e

Nature of dominance : The observed F, mean (9.15 em) was
nigher than the arithmetic mean (7.72 cm) indicating the
presence of overdominance of the wider head, Meanwhile
the observed F, mean (8.08 cm) was lower than the arithmetic
mean (8.44 em) showing inbreeding depression.

The estimates of heterosis over the mid-parenis end
the better parent were (18.52 % ) and (18,06 %), respectiv-
ely . The inbreeding depression was 11.69 %, Table (9).

Nature of gene action : The observed F, mean (9.15 em ) was
higher than both the arithmetic mean (7.72 o) and the geom-
etric mean (7.72 om) which are identical. Moreover the
ohserved F, mean (8. 08 om) was higher than both the arithm—
etic mean (8.44 om) and the gecmetric mean (8.40 em) which
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are nearly equal, indicating that the two types of gene

setion may act with the same smount, Table (9).

The different kinds of gene effects ashowed that domin-
ance X dominance (2.02) and dominance (l.11) were more impo
tant than additive (-0.24), additive x gdditive (=Ca3C )
and additive x dominance gene effect (-Ce24) in the inheri-

tance of head width, Table (10) .

“umber of rmenes involved : The Cestle-Wright and Urisht's
formulae gave estimates of (0.00C4) and (0.466%4) suggestirs
thet the minimum number of genes affecting head width was

cne pair of genes, Table (1C).

Heritebility: 4 heritability in broad sense was 86.65 %

Mean while the nyrrow sense heritability could not be calcu-

lated dug to-heiercitie—effecty Table (10).
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Table (8): Statistics relative to head width for different

populations in the nine crosses studied

Populations

T-Thin x Medium head
NES 645 x TAM 428

Py
Bo,
Fy
By
Bo
Py
Wide he

2

II- Thin

1- NES 645 x G.15

By
Bo,

¥ X +  S.E. CoV %
40 6.50 & 0,15 7437
100 5.85 + 0410 16466
10 7.15 4 0.1l 471
100 5.51 + C.08 15,99
100 6.61 + 0,13 20,08
40 670 & 0,17 6,67
40 6,50 4 0.15 7437
100 6.81 4+ 0,12 17,92
10 7.75 + 0420 8.19
100  T.37 ¢ C.ll 14,67
100 7.25 + 0.28 12.08
30 7.75 + O0.14 5429
40 6,50 + 0.15 7.37
100 6,40 + 0409 13.28
10 8440 + 0433 12,49
100 6.38 + 0,11 16.96
100 6.40 + 0,09 13,28
40 7.69 + 0,17 6,78
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III- Medium x Thin head
1S 324 x NES 645

Py 3C .65 + C.17 8,06
Bo, 1CC Te3T + C.l5 19.73
Fq 1C 6.85 + C.27 12.42
P, 1oc 8.81 + 0,52 58,18
Be, 1¢C T.42 + C.15 20.C5
Py AC 6.5C + Col5 T.37
IV- Medium x Medium head
NS 324 x TAM 428
Pq 3¢ 6,65 + Cul7 8.C6
Bcl 1CC 6.81 + C.l1 16.,3C
Py 1C 8,75 + C.35 12.71
Fs 1ce 6,76 + (.10 15.4C
Be, 1cC 6.28 + C.C9  14.6C
P, ac 6.7C + C.17 6.67
V- Medium x _Wide head
- WDS 324 x G.114
Py 3C 6.65 + C.17 8.C6
Bey 1cC 6.86 + C.10  14.63
1 10 8.56 + (.36  13.22
F, 1cC 6,47 + C.C9 15,36
Be, 1cC 65,94 + C.C9 12.8C
L 4¢ 7.69 + €.17 6.78
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Populetions

- DAII 428 x G.15
Py
3o,

V- Tide x Vide head

¢.15 x G.11l4
Py
Bcl
"y
T2
B02

Ps

40
1C0
10
100
10C
3C

4c
10C
10
1CC
1CC
40

1CC
1cce

40

6.7C
6.27
9.2C
6.33
6481
T+75

6.7C
6,60
8.55
6.C8
6285
7469

7.75
7490
9.15
8.08
8.11
7.69

i+ o

1+

+ 1+ 1+ ot

i+

i+ 1+ 1+

-+

C.17
CelC
C.C8
Cel2
0.1C
Cel4

Ca.17
Coll
C.4l
.12
c.1lC
C;l7

Cold
Cel2
C.13
C.ll
C.12
C.17

- e g — —--—-uu-——_—u—-—--———--————-——_—-—

6.67
17.33
T.52
19.79
14,28
6.78

5.29
15.51
£.,5C
13.92
14.49
6,75
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A-Inheritance of head index :

Head index was extracted from dividing hegd width by
heed length and it was studied in nine crosses. The parents
wereolassified according their head index into the following
three fypes @

Smell type: Meam head index ranged from (0.260 to 0.320 cm)
and 1t wes represented by the two varieties NES 324 and
NES 645,

Medium type: Mean head index varied from (C.321 to 0,380
om) as it was in the variety TAM 428.

Large type : Mean head index ranged frcm'(O.BBl to 0.440 cm)
including the two varieties G.114 and Gel5.

- Small x Small head index : This group included the cross
NES 324 x NES 645. The variety NES 324 had a mean value of
(0.26 + 0.007 cm) with a coefficient of variation‘of 8.83 %.
The other parent NES 645 had a mean value of (0428 + 0,005
cm) and a coefficient of variation of 5.21 % . The mean
velue of the F; plants was (0.27 & 0.009 cm) with a coeffic-
jent of variation of 11.28 % which is higher than those of
the two parents. The mean value of the F2 population was
found to be (0.28 + 0.005 ¢m ) with & coefficient of vari-
ation of 18.21%which ig higher than those of both parents
and Fq population,Pable (11).
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Nature of dominance : The observed ¥, mean (0.266 cm}

was insignificantly lower than the arithmetic mean (0e269
om) indicating absence of dominence, DMoreover, the obge-
rved F, mean (0,280 cm) was higher than the arithmetic
mean (0,268 om) shgwing nearly complete dominance of the

larger head parente.

The estimations of heterosis over the midfparents and
the better parent were (-1.12 %) and (=3.,27 %), T :speciively.
The inbreeding depression was («3.70) %, Table (12) «

Nature of gene action : The observed F, mean (0,266 om )
wag insignificantly lower than both the ariﬁhmetio mean
(0,269 om) and the geapetric meen (0.269 cm)e Moreover
the observed F, mean (0,280 om) was higher then both the
arithmetic mean (0,268 cm) and the geometric mean (04267 cm)
suggesting that the two types of gene actlon may act with

the same amount, Table (12).

The aifferent kinds of gene effects indicated that the
dominance (0.,037), additive x additive (0.040) and additive
x dominance gene effect (0,034 were more important than
additive (0.030) end dominance X dominance gene effect
(-0.130) in the inheritance of head index in this cross,
Table (13).

Number of gengg_involved . The Castle Wright and Wright's

formulae gave estimates of (0.015) and (0.012) pair of

genes respectiVely,suggesting that the two parents differed
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The inbreeding depression was found to be 13.38 %,
Table (12).

sture of gene sctions The observed Fl mean (0,299 cm) was

nigher than both the arithmetic mean (0.279 em) and  the
geometric mean (0,278 cm). However, the obgerved F, mean
(0,259 cm) was lower than both the arithmatic meen (0279
om) and the geometric mean (C.288 om), but closer %o the
arittmetic indicating that nature of gene action was more

edditive than multiplicative, Table (12).

The data of gene effects for head index_indicated that

the dominaence x dominance gene effect (0s11) and domin-
snce effect (0.,027) were more important than additive X
dominance gene effect (0.012), additive x.additive gene
effect (0,010) and additive gene effect (-0.010) in the
inheritance of head index in this cross, Table (13).

Number of genes involved: Estimates of number of genes by

Castle — Wright and Wright's formulae were (1.291) and
(2,108) pair of gene respectively. VThese values indicated
that“the two parents differ in ( 1-2 ) pair of genes, Table
(13).

Heritability 3 Heritability in broad and narrow senese
gave estimates of (10.C0 %) and (20.CO %) respectively, Table
(13).

o- NES 645 x TAM 428 : The data for head index of the two
parents NES 645 and TAM 428 were previously discussed. The
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F, population had a mean value of (0e24 + 0,004 em ) with
a coefficient of variation of 4.96 % which is lower than
those of both parents indlcating homogeneity in the Fl
plgnts. Bééides,the mean value of the F2 population was
(0423 + 0,004 om) having a coefficient of veriation of
18,10 € which ig higher than thet of parents and,?l popu~-
lations, Table (11).

Nature of dominance : The observed F, mean (0.242 om) was
lower than the arithmetic mean (0.285 om) suggesting over-
dominance of the smaller in head index.Meanwhile , the obge-
rved F, mean (0.232 c¢m) was lower than the arithmetic mean
(0.263 om) indicating also overdominance of the amaller
head and low inbreeding depression.

Heterosis estimates were (- 15,09 %) and (- 17.69 %)
over the mid-parents and the better parent, respectively.

The inbreeding depression was as low as 4.13 %,Table

(12).

Nature of gene action : The observed Fl mean (0.242 cm) was

lower than both the arithmetic mean (0.285 cm) and the geom-
etric mean (0.284 cm). Meanwhile , the observed F, mean
(0.232 cm) was lower than both the arithmetic mean(0.263
cm) and the geometric mean (0.263 cm) which are identical
suggesting that genes may affect this éparaoter either
additively or cummlatively, Table (12)
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Data of gene effects fof head ;ndex in this croes
showed that additive x additive (0.C80) and dominance gene
effect (0.036) were the most important kinds of gene effects
while the additive effect (~0.,03C), additive x dominance
(0.020) and dominance x dominance gene effect ( - 0,031 )

were less important in the inheritance of head index,Table(13)

Number of genes involved : The Castle~VWright and Wright's
farmulae gave (0.025) and (0.610) pair of genes r:spectively,
suggesting that the porental varieties differed in one pair
of genes, Table (13).

Heritability : Broad sense heritability gave estimates of

90,00 % by using the Fl voriance as the environmental vari-
ance. Besides,the narrow sense heritability was found *to

be 5C.0C % by using the equation of Warner (1952), Table (13).

ITI- Small x Largehead index: This group involved the three
crosses : NES 324 x G,114; NES 645 x G.15 and HES 645 x G.
114.

1- NES 324 x G.114 : The data for head index of the varietly
NES 324 were previously discussed. The other parent G. 114
had & mean value of (0.38 + 0.007 cm) and a coefficient of
variation of 5.82 %. The meen value of F, population was
(0.3C + 0.008 cm) having a coefficient of variation of 8.55 %.
The F, population had e mean value of (0s30 + 0.004 cm) with
a coefficient of vaeriation of 13.53 % which is higher +than

those of parents and ¥, plants Table, (11).
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this character was one pair of genes, Table (13),

Heritability : Heritability in broad and narrow sense gave

estimates of (65.00 %) and (5C.0C %) respectively, Table
(13).

2- NES 645 x G.1l5 : The data for head index of the var}ety
NES 645 were previously discussed. The other parent G.15
had a mean velue of (Ce4l + 0.C08 cm) and a ccefficlent of
variation of 6.82 %. The mean value of the F, plants was
(0.28 + 0,005 cm) with & coefficient of variation of 6.01 %
which is intermediate between those of both pa;ents. Meen
value of the F, population was found to be (Ce35 £ 0.0C4 qm)
with a coefficient of variafion of 13.71 % which is higher
than”that of both parents  and the Fl populations, Table
(11).

Nature of dominance : The observed F, mean (0.283 cm) was
higher than the arithmetic mean (C.342 cm ) indicating comp-
lete dominance of the amaller in head index. Moreover , the

observed F, mean (0.35C em) was higher than the arithmetic

mean (0.312 cm 3 suggesting partial dominance of the larger

head .

Heterosis over the mid -parents and the better parent )
gave the negative values: ( =19.59 %) and ( - 32.60 %) resp-

ectively. The inbreeding depression was (- 25,00 %), Table
(12).
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Nature of gene action : The observed Fy mean (0.283 cm)

was lower than both the arithmetic mean (0.342 cm ) and
the geometric mean (04335 cm)e On the other hand ythe obs-
erved F, mean (0.350 em) was higher than both the arithmetic
mean (0.312 om) and the geometric mean (0,311 cm) which are
nearly equal suggesting that the two types of gene actilon
may act with the same amount, Table (12),

Phe different kinds of gene action showed that domin-
ance x dominance gene effect (0.101) was the most important
part in the inheritance of head index while the additive,
dominance , additive x additive and additive x dominance
gene effects gave negative value of (=C.C70), (:0.185) ,
(-0.130) and (- C.003) respectively,Table (13)e

Number of genes involved : The Castle — Wright and Wright's

formulae gave estimates of (1.228) and (1.844 ) pair of genes
respectively, suggesting that the parental varieties differed

in (1-2) pair of genes, Table (13).

Heritability : Heritebilibty in broad sense gave estimates
of 90.00 % by using the F, verisnce as the envirommental
variance while the narrow sense heritability was found to

be 50.00 %, Table (13).

3- NES 645 % G.114 : The data for head index of the two

parental varieties NES 645 and G.ll4 were previously discu-
sseds The Fy plants had a mean value of (0.36 + ‘0,010 cm)
and a coefficient of variation of 1l. 60 % which is higher
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then those of both parents. While the F, mean was (031 %
0.CO05 cm) with a coefficient of variation of 15.64 % which

is higher than those of the two parents and Fy populations,
Table (11).

Nature of dominence : The observed F, mean (0.362 cm )

was higher than the arithmetic mean (0,323 cm) incicating
rather partial dominance of the larger head index. In the
same time F, mean (0,307 cm) was lower than the arithmetic

mean (0O.345 cm) indicating inbreeding depression.

The estimates of heterosis over the mid-parents and
the better parent were (10.03 %) and (-5.24 %) respectively.
The inbreeding depregsion was 15.19 %., Table (12),

Nature of gene action : The obgerved Fl mean (0.362 cm) was

———

higher than both the arithmetic mean (0,329 cm) and the

geometric mean (0.324 cm)e Moreover, the observed F, mean
(0.307 cm) was lower than both the arithmetic mean(0.345
om) and the geometric mean (0.345 cm) which are identical,
suggesting that the two typgs of gene action may act with

the same emount, Table (12).

The different kinds of gene action indicateg thet
dominance x dominance (9.205), dominance (0.,028) and
additive gene effect (0.050) were more important than addit-
ive x additive (0.010) and additive x dominance gene'effect
(0.009 ) in the inheritance of head index, Table (13).
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Numbexr of genes involved : The Cagstle-Wright and Wright's

sormulae gave estimates of (1.431) end (1,704) pair of genes
respectively, guggesting that the two parental varietiesdiff-

ered in (1-2) pair of genes, Table (13)e

Herltabllltx Heritability value in broad sense was found
to be (33.33 %), while the narTow sense herltability gave
also the seme result (33.33 %), Table (13)e

TV-Medium x Large head index : This group included the two
crosses TAM 428 x G.15 and TAM 428 x Gl.ll4.

1- TAM 428 x G.15 ¢ The data for head index of tpe two var-
jeties TAM 428 and ¢.15 were previously discussed. The Fl
population had & mean value of (0.31 + 0,004 cm )} with &
coefPicient of veriation of 4.24 % which is lower then those
of both parents indicating homogenesity of the ¥y plantse.
The mean value of the F, plants was (0.30 + 0.016 cm) with
a coefficient of variation of 21.38 % which is higher than

those of both parents and Fy populations)Table (11).

Nature of dominance : The observed Fl mean {0307 cm) was

lower than the arithmetic mean (0.351 cm) indicating rather
partial dominance of the gnaller in head index . Moreover,
the observed F, mean (0.304 cm) was lower then the arithmetic
mean (C.354 cm) jndicating also partlalidomlnance of the

gnaller head, and low inbreeding deprespion.

Heterosis over the mid-perents and the better parent
gave egtimates of (~1254 7 %) and (- 24°76 %) respectively.
The inbreeding depression was 0,98 %, Table (12).
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Nature of gene action : The obgerved Fl mean (0,307 cm) was

lower than both the arithmetic mean (0.351 em) and the geom-
| etric mean (0.346 cm). Meanwhile,The observed ¥, mean( 0.304
cm) was lower than both the erithmetic mean (04354 cm) and
the geometric mean (04328 om) indicating that the two types

of gene action may ect with the same smount, Table (12).

The different kinds of gene effects showed that domin-
ance x dominance (0.236 ) and additive X dominance effect
(0.025) were more important than additive (~0.030), dominance
(=0.112) and additive X sdditive effect (-0.70 ) in the

inheritance of head index in this(ross, Table (13).

Number of genes involved : The 8agtle~Wright and Wright's

formulae gave estimates of (0,060) and (0.078) pair of genes
respectively indicating that the two parental varieties differ

by one pair of genes, Table (13).

Heritability : Broad and narrow sense heritability gave
estimates of 99.26 % and 74.07 respectively, Table (13)

o TAM 428 x G.114 : The data for head index of the varieties
PAl 428 and G.114 were.previously discussed, The Fl plants
had a mean value of (0.29 + C.CO3 cm) with a coefficient of
veriation of 9,66 % which is higher than those of the two
parents. The mean value of the F, population was (0.28 f
0.00 5 cm ) with a coefficient of variation of 16.07 % which
is higher than those of the two parents and the Fl popula-

tivnyTable (11).
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Nature of dominance : The ohserved Fl mean (0.290 cm) was

lower than the arithmetic mean (0.338 cm) suggesting nearly
complete dominance of the smaller head. Meanwhile o the obs-
erved F, mean (0.280 cm) was lower than the arithmetic mean
(0.314 om) indicating nearly partial dominance of the smaller
ﬁéad and low inbreeding depression.

The data for the fl plants showed negative estimates
of heterosis over the mid-parents and the better parent as
low as (=14.20 %) and (-24.08 %) respectively. The inbree-

ding devression was 3.45 %, Table (12).

Nature of gene action : The observed F, mean (0.290 cm) was

Jower than both the erithmetic mean (0.338 cm) and the geom-
etric mean (0.335 cm). Meanwhile, the observed F2 mean
(0.28C cm) was lower than both the arithmetic mean (0.314

om) and the geometric mean (0.313 cm) whichbare nearly equal
indicating that the two'types of gene action may act with the

same amount, Table $12).

The different kinds of gene effects showed that domin-
ance x dominance (0.052), additive x additive (0.040 cm)
and additive x dominance gene effect (0.003) were more impo-
rtant than additive (-0.C4C) and dominance Effect (=0.006)
in the inheritance of head index,Table (13).

Number of genes involved : Estimated number of genes by

Castle-Wright and Wright's formulae were (0.807) and (1336)
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pair of genes respectively, suggesting that the parents

differed in one pair of genes, Table (13).

Heritebility : A heritability value of 6C.00 % was obtained

by using the Fy variance as the envirommental variance.
Besides,the narrow sense heritability was found to be 50.00%,

Table (13).

V- large X Large heed index: This group was repraegsented by

the cross B.15 x G.ll4. The data for head index of the
varieties G.15 and G.1l4 were previously discussed. The Fl
population hed a mean value of (0,41 + 0.CO6 cm) and & coeff-
jcient of variation of 4.33 % which is lower than those of
the two parents indicating homogeneity of the Fl plants. The
mean value of the F, population was (C.42 + 0,005 em) with a
coefficient of variation of 10,61 % which is higher than that
of both parents and F, populations, Table {11).

Nature of dominance : The obgerved Fl mean (0.410 cm ) was

higher than the arithmetic mean (0.395 cm) indicating nearly
complete dominance of the larger head. Moreover,the observed
¥, mean (0.424 cm) was higher than the arithmetic mean(Q.403

cm) indicating nearly partial dominance of the larger head.

Egtimation of heyerosis over the mid-parents and the
better parent were (3480 %) and (0.49 %) respectively. The
inbreeding depression was found to be (-2.44 %),Table (12)
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lature of gene action. The observed Fl mean (0.410 cm) was

higher than both the erithmetic mean (0e395 cm) and the geo-
metric mean (0.395 cm)e Moreover,the observed F, mean (0.424
om) was higher than both the arithmetic meen (0,403 em) and
the geometric mean (0,402 om ) which are nearly equal sygg-
esting that genes may affect this character either additi-

vely or cummulatively, Table (12).

The different kin@s of gene effects showed that ad@itive
% additive (0.,05C ) and dominance X dominance effect (0.014)
were more important than additive (0.,020), dominance (=0.035)
and additive x dominance gene effectd (=C.036) in the inheri-

tence of head index, Table (13).

Number of genes involved : The Gastle-Wright and Wright's

formulae gave estimates of (0.C5C) and (0.C86) pair of genes
respectively, suggesting that the two parental varieties

differed in one pair of genes, Table (13)

Heritability : Broad sense heritability gaxe estimates of
85.,0C % by using the Fl variance as the environmental varia-
nce. While the narrow sense heritability was found to Dbe

50,00 % by using Wamer formula (1952), Table (13).
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mable(11): Statistics relative to head index for different

populations in the nine crosses studied

Populations N X + SeX C.V.%

I- Small x Small head jadeX
W28 324 x NES 645

Py 30 0,26 + 0,007 8.83
Boq 100 0,30 + 0,005  16.42
Fq 10 0.27 + 0.009  11.28
P, 100 0.28 + 0,005  18.21
Bo, 100 0.28 + ©.004  15.22
P, 40 c.28 + 0.CC5 5,21
II; Smell x Medium head index
1- NES 324 x TAM 428
Py 30 0.26 + 0.007 8,83
Bey 100 .26 + 0.CC3 10.47
Fy 10 0.30 + 0,009 9.37
P, 100 0.26 + €.003 13,51
‘Be, 100 0.26 + 0,003 12,60
P, 40 0.29 + 0.0C5 5.78
2- WES 645 x TAM 428
Py 40 0.28 + 0,005 5,21
Be, 100 0.24 + 0,003  13.5C
F, 10 0.24 + 0,004 4.96
P, 100 0.23 + 0,004 18,10
Be, 100 0.27 + 0.004  18.05

P, - 40 0.29 0.005 5478

+
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TII- Small x Large head index
1- NES 324 x G. 114

2~ NES 645 x G.15

3= NES 645 x G.114

N X +
Pl 30 0.26 t
Bo, 100 0.29 %
Fl 10 0-30 t
7, 100 0.30 ¢
P2 40 0.38 i
Py 40 0.28 +
Bo, 100  0.28 +
Fy 10 0.28 +
F, 100 0.35
P, 30 0.41 +
Pl 4C C.28 <+
Bo, 100 0.28 %
Fy 10 C.36 +
F, 100 0.31 +
Bo,, 100 0.33 %
Pz 40 0538 t

Sele V%
0,007 8483
0,005 15.70
0,008 8,55
0.004 13.52
0,005 16,20
0.CC7 5482
0.005 5421
0.004 16,55
0.005 6401
0,004 13.71
0.004 12,75
0.008 6482
0.005 5.21
0.004 14.13
0,010 11,60
0,005 15.64
0,005 16,46
0,007 5482
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Populations

TV~ Medium x large head index

1. TAM 428 x G.15

P

B°1

Py

Py
Bo,
Py

2~ TAM 428 x G.114

40
100
10
100
100
3C

40
1CC
10
1c0
100
40

V-~ Large X Lafge head index

G.15 x G.114
Py
Bcl

30

100

10
100
100

40

s

C.29
0.27
0,31
0430
Ca3C
0,41

C.29
0.27
0.29
0.28
0,31
0.38

C.41
0.40
0.41
0.42
Q.42
0.38

RSN ® S S & S R

1+

o o

I+

R T L

"+

SeEe C.V %
0,005 5.78
0.003  11.81
0,004 4,24
0,016  21.38
0,006  19.80
0,008 6.82
0.005 5;78
c,003  11.85
0.009 9466
0.005 16407
0.005 15411
0,007 5.82
0,008 6.82
0,005  13.50
0,006 4439
0,005  10.61
0.005 11,82
0.007 5.82
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5- Inheritence of head weight :

Head wight was studied in nine crosses. The parents
were chosen to represent three types of head weight, light

" moderate and heavy.

Light type : Mean head weight ranged from (71 6o 75 gm )
was represented by the variety NES 645.

Moderate type : Mean head weight veries from (76 to 13C gm)

as it was in the vaerieties NES 324 and TAM 428,

Hegvy type : Mean head weight ranged from (131 to 183 gm )
including the varieties G.15 and Ge.114.

I- Light x Moderate head weight : This group included the

cross NES 645 x TAM 428, Head welght of the variety NES

645 ranged from 20 to 83 em with a mean value £71.58 i .44
gn) and a coefficient of variation of 29. 02 %« The other
parent TAM 428 ranged from 41 to 125 gm having a mean of
(77.08 % 6.33 gm) and a coefficient of variation of 26.05%
The Fy plants ranged from 83 to 167 gm with a mean of (119.70
+ 3.16 gm) end a coefficient of variation of 18. 214'which

ig lower than those of both parents. This suggested homo-
geneity of the Fy plants. The F2 plants ranged from 20 to
146 gm covering the ranges of both parents and Fl populations.
The obtained F, mean was (48029 + 2,93 gn) with a coeffici-
ent of variation of 60.76 % which is higher than those of

the parents and Fl populations. These observations showed
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transgressive segregation compared with the two parentis.

The continuous F2 distribution indicated that head weight

behaved as a quaentitative character, Table (14).

Nature of dominence : The observed F, mean (119.70C gn) was

higher than the arithmetic mean (74,33 gn) showing overdom-
inance of the heavy parent. Meanwnile 7 the observed F2
mean (48.29 gm) was lower than the sarithmetic mean (97.01

gn). indicating inbreeding depression.

Estimates of heterosis over the mid-parents and the
petter parent were (6l.C4 %) and (55.29%) respectively. The

inbreeding depression was 59,66 %, Table (15}

Nature of gene action : The observed F, mean (119,70 gu )
was nigher than both The arithmetic mean (7433 gn) and the
ceometric mean (74.28 gn) which are nearly identical « Cn
the other hand, the obsgerved F, mean (48.29 gm). was lower
than both the arithmetic mean (97.C1 gm) and the geometric
mean (94.32 gn) which are nearly equal, showing that the
two types of gene action are acting with the same amount,

Table (15 e

mhe estimates of the different kinds c¢f gene effects
showed that dominance (154.32) and additive x additive

(1(9.C8) were the most important parts in this cross, Table

(16).



=113 -

Number of genesg involvedf The Castle - Wright and Wright's
formula gave 0.100 and 1.343 palr of genes which indicated
that this character seems to be cantrolled by one pair of
genes Table (16).

Besldes, parents"iaro being nearly similar in their
d{stribution and was impossible to use the Mendelian princ-
iples for estimating gene numbex.

Heritability : A heritability in broad sense of 44.81 % was
obtained, while, the heritability in narrow sense could not

be calculated dus,$e—5ht=high_xarianna_oi_ihe_EI, Tgble (16)

II- Light x heavy head weight ¢ This group_innluded the two
crosses NES 645 x G.15 and NES 645 x G.1ll4.

1- NES 645 x‘G.lﬁz The datafor head weight of the variety
NES 645 were previously discussed. The other pa;ent, G. 15,
ranged from (125 to 209 gn having e mean of (182450 + 9.31)
with a cosfficient of variation of 16.29 %.Range of F, was
146 to 209 gn giving a mean of (175+50 & 7.84 gn) eand a
coefficient of variation of 14.12 . Head weight of the F2
population had range f:om 41 to 230 gn and covering the ran-
ges of the two parents. Its mean was (114.49 i 3.76 gm )
with a coefficient of variation of 32.88 % which was higher

than those of parents and Fl populations. The continuous
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distribution of the F2 population jndicated that head weight

behaved as & quantitative character, Table (14)

Nature of dominence 3 mhe observed ¥, meen (175.5C gn) was
nigher then the arithmetic mean (127.04 1)y ghowing pertial
dominance of the heavy head. Meanwhile, the obgerved F2
mean (114.4% gn) wes lower than the arithmetic mean (151.27
gn), showing inbreeding depression.

Heterosis over nmid parents and better parent gave agtl=-
mates of 3B.14 % and (-;.83‘%) respectively. The inbreeding
depression value wag 34076 %, Table (15).

Neture of gense action 1 The obgerved F, mean §175.50 gn )
was higher than poth the erithmetic mean (127.04 gn) and the
geometric mean (114.29 gn), but closer to the arithmetic
nean. The observed F, mean (114,49 gn) was loweT than both
the grithmetic mean (151.27 gm) and the geemetric mean
(149432 gn) which are pearly equel, indicating that two

types of gene action are acting with the same amount, Table
(15).

The estimates of the gifferent kinds of gene effects
ghowed that dominance, additive X additive, additive X domi-
nance and dominance X dominence gave egtimates of 75.94,

27 .48, 45450 and 92.12 respectivelyy pable (16)
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Number of genes involved : The Castle-Wright and VWright's
formule gave estimates of 1,915 and 2,646 pair of genes

respectively, ipdicating that minimum number of genes aff-
ecting head weight was 2-3 pelr of genes, fable (16).

Deduction according to Mendelian principles, showed
thet 28 plants out of 100 F2 plants were within the range of
the recessive parent (NES 645) which nearly fits the ratio
(1 : 4) and suggeats presence of (1-2) peir of gene differ-

ence.,

Heritability : Heritability in broad sense was 56448 % while
narrow sense heritability could not be calculated due—tu—the
heterchie—e2fact, Table (16)e

2- NBES 645 x G.114 : The datafor head weight of the variety
NES 645 were previously discussed. The other parent G.114
renged from 62 to 167gm. with a mean value of (133,90 +
9.67 gn) and & coefficient of varietion of 33.05 %. The Fy
plants ranged from 146 to 209 gm, with a meen of (154.90 i
11.65 gn) and a coefficient of veriation of 23.78 % which
is higher than those of both parents.. The F, plants ranged
from 20 to 230 gm covering the ranges of both parents and Fl
plants. The obtained F, mean was (99.22 + 4.29 gn) with
a coefficient of variation of 43.22, which 1s more higher
than that of parents and F, populations. The observation
in the F, population ghowed to be continuous with some val-
ues exceeding those of the heavier parent indicating trans-
gressive segregation, Table (14).
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Nature of dominance : Me observed F, mean (154,90 gm) was
nigher than the arithmetic mean (102,74 gn), suggesting
overd ominance of the heavy parent. Moreover, the obgerved
‘Fz mean (99,22 gm) was lower than the arithmetic mean (128.82

gn) indicating inbreeding depression.

Heterosis values over mid-parents and better parent were
55,647 and 15,68 respectively. The inbreeding depression was
35:95%} Ta.ble (15) .

Nature of gene action & The observed F, mean was higher ihen
both the arithmetic mean (102,74 gn) and the geometric mean
(97.9C gm). MNeanwhile, the observed F, mean (99.22 gn) was
1ower then both the arithmetic mean (128.82 gn) and the geo=
metric mean (126.15 gn) which are nearly equal, indicating
thet both types of gene action may act with the seme amount,
Table (15)

The estimates of the different kinds of gene effects
gshowed ‘that dominance, additive X additive and_dominance x
jominance gave estimates of 104.28, 52.12 and 14,16 Tespec-

tively, Table (16).

Numbex of genggﬁ;nvolved . The Castle-Wright and Wright's

formulae gave egtimates of 1.CCT end 2.417 indicating that
the minimum number of genes affecting head weight waes 1-2

pair of genes, Table (16)e
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HMendelian prinicples showed that 48 plants out of 100
F2 plants studied were within the range of the recessive
parent (NES 645), this seems to £it the ratio (1:2) sugg-

egting the presence of one peir of genesdifference .

Heritability Heritebility in broad semse was 26,22 % ¢
Meanwhile , in the narrow sense 1t was 9.92 %, Table (16).

TII- Moderate x Light hea weight 3 This group included the
oross NES 324 x NES 645. The date of the variety NES 645
were previously digoussed and the other variety, NES 324,
ranged from 62 to 104 gn with a mean of (80,93 + 3.45 gm)
and a coefficient of variation of 13447, Fl plants ranged
from 83 to0 125 gn with a mean of (94,40 + 5.41 gn) and @
coefficient of variation of 18.13 which te intermediate
between those of both parents. Head weight of the F2 plants
gtarted from 41 to 167”gm covering the fanges of both pare-
nts and Fy populationsge The obtained F, mean was (85484 i
3.51 gn) with a coefficient of variation of 40,84 which is
higher than those of parents and Fl populations.“ The cont-
inuity of the F2 distribution showed that head welight was
quantitatively inherited, there was also transgressive

segregation beyond the heavier parent, Table (14).

Nature of dominance : The observed F, mean (94.40 gn) was
higher than the arithmetic mean (76.25 gmn) showing overdom-
inance of the heavy parent, On the other hand,the observed
F, mean (8 5.84 gm)l was insignificantly higher than the
arithmetic mean (85.33 gn) showing ebsence of dominance.
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Heterosis over mid-parents end better parent gave egtimates
of 23.80 % and 16.64 % respectively and the inbreeding dep-

ression value was 9.07 %, Table (15).

Yature of gene action : The obgerved F, mean (94,40 gn)
was higher than both the erithmetic mean (76.25 gm) and the
geametric mean (76.11 gn). On the other hand, the observed
P, mean (85,84 gn) was insignificently higher than both the
arithmetic mean (85.33 gu) and the geometric mean (84.84
gn) indicating thet nature of gene action coull not be
determined, Table (15).

The estimates of the'different kinds of gene effects
ghowed that dominance (31e35 gn) and additive x additive

(13.20) were the most important perts in this croes, Table
(16).

Number of genes involved : The Gastle-ﬂright and Wright's

formula gave egtimates of 0.012 and 0.100 pair of genes resp+
ectivaly.-fhis indicates that the minimum number of genes
aifecting heaﬁ weight was one peir of genes, Pable (16).
Meanwhile , the Ménﬂelian principles could not be used
because parental varieties were nearly similar in their

distributions, Table (16).

Heritability. Heritability value in broad sense uging the
F, variance was 76416 %, while the heritability in narrow
gense could not e calculated dua_to-heteretiv—etfect, Tablg
(16). '
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IV; Moderatex Moderate gead weight ¢ This group included the
crogs NES 324 x TAM 428, The data for head weight of the
two parents, NES 324 and TAM 428, were previously discussed
'The Fl plants ranged fram 83 to 188 gm, with a mean value

of (150,00 + 14,24 gn) and a coefficient of variation of
30,01 % which is higher than those of parents. Weight in
the T, population ranged from 41 %o 167 gn covering the
renges of both parents anmd Ty oopulations. The obtained Fz
mean was (86.82 + 3.29 gn) with a coefficient of variation
of 37.93 % which is higher than those of parents end F, pop-
ulations. These obgervations showed transgressive segreg-
ation exceeding the higher limits o? parents and the contine
uous F2 distribution indicsted that hea@ weight behaved

as a quantitative chaeracter, Table (14).

Nature of dominance : The observed F, mean (15000 zn) was

higher than the arithmetic mean (79.01 gn) showing presence
of overdominance of the heavy head. Meanwhile » the obser-
ved F, mean (86.82 gn ) was lower than the arithmetic mean
(114,50 gu) indicating presence of inbreeding depression.

Heterosis over mid-parents and better parent  gave
estimates of (86.84 %) and (82.35 %) respectively. The
inbreeding depression was 42.12 %, Table (15).

Nature of gene action : The observed F, mean (15000gm) was
higher than both the arithmetic mean (79.01 gn) and the
geometric mean (78.98 gm) which are nearly equal. The
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observed F, mean (86. 82 gm) was lower than both the arith-
metic mean (114.50 gm) and the geometric mean (108.86 gm )
indicating that the two types of gene ection may ect with

the seme amount, Table (15).

The estimates of the different kinds of gene effects
ghowed that sdditive, dominance, additive x dominance and
dominance x dominance gave estimates of 18.41, 68.26,

16,49 and 116,21 respectively, Table (16).

Number of genes involved : The number of genes could not
ve calculated because of the high variance of the Fl’ Table
(16).

The Mendelian principles could not be applied also

because the two parents were similar in their distribution.

Heritability : Heritability in broad sense could not be cal-
culated due to the high variance of the F,, but the narrow
gense heritability value was 6.76 %, Table (16)

V- loderate X heavy : This group included the three crosses
NES 324 x G.114, TAM 428 x G.15 and TAM 428 x Goll4.

1- NES 324 X Go114 : The data for head weight of the two
parents NES 324 and G.ll4 were previously discussed. The
Fy plants ranged fram 104 to 209 gm, with a mean value of
(175 . 00 + 16.14 gn) and & coefficient of variation of
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29,16 % which ig intermediate between the two parents. The
F, plents rarged from A1 to 125 gm, with a meen of (102.48 +
4,21 gn) and a coefficient of veriation of 41,03, which 1is
" higher than those of parents and Fq populations, The cont-
inuous distribution of the F, indicated that head welght in

this ocross behaved as & quentitative character, Table (14)

Nature of dominance i The observed F, mean (175.0C gm) was
higher than the arithmetic mean (107.42 gn) sugresting over-
dominance of the heavy parent. Moreoversthe observed F, mean
(102,48 gn) was lower than the arithmetic mean (14l.21 gn)
indicating inbreeding depression.

The degree of heterosis over the mid-perents and the
petter parent were (62.91 %) and (30.69 %) respectively. The
inbreeding depression value resched 41.44 5, Table (15)

Nature of gene action ¢ The observed F; mean (175. CC g )

was higher than both the arithmetic mean (107.42 gm) and
the geometric mean (104410 gn). Moreover, the observed F,
mean (102.48 gm) was lower than both the arithmetic mean
(141 21 gm) and the geometric mean (137.11 gu), which are
nearly equal, indicating that the two types of gene action
may be acting with the same amount, Table (15)

The estimates of the different kinds of gene effects
showed that additive, dominance, additive X dominance and

dominance x dominance gave egtimates of C.78, 63.95, 27.24
and 162.19 respectively, Table (16). '
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Number of genes involved : The number o genes BY using

Castle-Wright and Wright's formulae could not be culoula-

ted becuuse of the high varience of the Fq, Table (16)

Also the Meadelian principles could not be applied
sue to that the two perents were similer in their distri-

vutions.

Heritability Broad sense heritability could not be calcu-
lated due to the high varience of the Fq. On.the other
hand,the narrow sense neritability was 11l.12 %, Table (16)

2- TAM 428 X 3,15 + The data for head weight for thg two
parents, PAM 428 and G.15, were previously digcussed. The

Fq plants renged from 104 to 209 gm with a mean value of
(146,60 + 12,98 gu) end & coefficient of variation of 28.00%
which 1s higher ‘than thoge of the two parents. The F2
plants ranged from 20 to 209 gm, covering the ranges of
both parents and the Fl ghowing transgressive segregation
sxceeding the limits of the higher parent. The obtained F,

Ccan was (94.23 + 4,10 gu) with a coefficient of variation
of 43.52 % which is higher than those of parents and Fy
pcpulations. The continuous distribution of Fy indicated
that head weight in this cross behaved as & quantitative.
character, Table (14).

Neture of dominance s The observed F, mean (146,60 gm) was
insignificantly higher tnan the arithmetic mean (129.79 gud
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indicating 8&bsence of dominances Moreover,the obgerved
F, mean (94.23 gn) was lower then the arithmetic mean

(138.20 gm) suggesting inbreeding depression.

Heterosis over the mid parents and the_better perent
gave estimates of (12.95 %) and (=19.67 %)e The inbreed-
ing depression value was 3572 %, mable (15)e

Neture of gene action i The observed F, mean §146.60 gn)

was higher then both the arithmetic meen (12973 gn) eand
the geometric mean (118,60 gm) but closer to the arithmetic
mean. Mesnwhile , the observed F, mean (94,23 gn) was lower
than both the arithmetic mean (138,20 gn) end the geometrio
mean (13794 &n) which are nearly jdentical, suggesting that
the two types of gene actlon may act with the same amount,

Table (15).

The estimates of the different kinds of gene effects
gshowed that dominance,‘additive % additive, additive x domin-
ance end dominance X dominance effects gave estimates of

28,89, 12.08, 2,77 and 151.70 respectively, mable (16)

Number of genes involved : The number of genes by using

Castle-Wright and Wright's formulae could not be calculated
due to high vaeriance of the Fyp, Tgble (16)

Also the Mendelian principles could hot be applied due to

the absence of dominance.
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Heritebility : Broad end narrow sense heritability eould
not be calculated since there was high variance in the
Fy Table (16).

3- TAM 428 x G,114 ¢ The data for head welght of the pare-
nts TAM 428 and G.114 were previously discussed, Fl;plants
ranged from 188 to 230 with & mean value ¢f (225.30 + 9.62
gn) end 8 coefficient of variation of 13.51/which is lower
than that of both parentis, indicating homogeneity of the
Py plants. The F, plants renged from 20 t0 167 zmn, ocover-
ing the ranges of both parents. Its means was (80.05 + 3.66
gm) with a coefficlent of veriation of 45.76 %, which is
higher than those of parents and F, populations. The cont=
imious ochange 1in the Fz population indicated that head
weight in this oross behaved as & quantltative character,
Table (14).

Nature of dominance : The observed F, mean (225.30 gm) was

higher than the arithmetic mean (105. 49 gn) showing over-
dominance of the heavy head. Meanwhile, +the observed F2

mean (80,05 gn) was lower than the arithmetic mean (165.39

gn) indicating inbreeding depression,

Heterosls values over the mid-parents and the better
parent were (113.57 % ) and (68.26 %) respectively. The
inbreeding depression value was 64.47 % Table 115)
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Nature of gene action : The observed F, mean (225. 30 gn )

was higher than both the arithmetic mean (105,49 gm) and
the gecmetric mean (101,59 gm). Moreover, the observed F,

' mean (80.05 gn) was lower than both the arithmetic mean

(165.39 gm) and the geometric mean (154.16 gm), but closer
to the gecmetric meen indicating multiplicative gene action,
Table (15).

The egtimates of the different kinds of gene effects
showed thet additive, dominance, addiltive X additive,
additive x dominance and dominance X dominance effect egt~
mates were 0.99, 222,63, 102,82, 29.4C end 135.74, respe~
ctively, Table (16)e

Number of genes involved : The Castle-Wright and Wright's
formulae gave estimates of (0.970 - 9,595) pair of genes,
respectively, indicating that the minimum number of genes
regponsible for the parental difference in head weight wes
(1-10) peir of genes, Table (16).

The parental varieties were nearly similar in their
distribution, end it was there fore, impossible to use the

Mendelian principles for estimating gene number,

Heritability : A heritability in broad sense was found to
be 31.C1 % while +the heritability in narrow sense could
not be calculated De

“"wble {16).
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VI- Heavy X Heavy head weight : This group was represented

only by the cross G.15 x G.114., The data for head weight of
the varieties G.15 and G.1l4 were previougly discussed. The
Fqy plants ranged from 104 to 209 gm with a mean of (157.90
+ 9,78 gn) and & coe?ficient of veriation of 19,607 which

ig intermediate between those of both parentse

The F, plants ranged from 41 to 167 gm, with a mean of
(107.82 + 2.83 gn) and a coefficient of variation of 26.28 %
which is higher than that of both parents and Fy populations.
The continuous distribution 1in the.F2 population indicated
tnat head weight in this cross behaved as a quantitative

character, Table (14).

Nature of dominance : The observed F, meen (157.90 gm) was
ingignificantly lower than the arithmetic mean (158.20 gn)
showing absence of dominance. Moreover the observed F,
mean (107.82 gm) was lower Thaen the grithmetic mean (158.05

gm) indicating inbreeding depression.

Heterosis values over the mid-parents and the better
parent were (-0.13 %) and (~13.48 %) respectively. The
inbreeding depression was 31.72 %, Table {15).

Nature of gene action : The observed 'Fl mean (157.9C gm)
was lower than the arithmetic mean §158.20 gn) but higher
than the geametric mean (156.32 gm)e On the other hand,

the observed F, mean (108.82 gm) was lower than both che

arithmetic mean (158.05 gn) and the geometric mean(158.,05 gm)




which are identical, indicating that the two types of gene
action may act with the seme amount, Table (15).

The estimates of the different kinds of gene effects
ghowed that additive, dominance , additive x‘add;tiye and
dominence x dominance gave estimates of 9.30, 73,78, T4.08
and 52.76, respectively, Table (16).

Number of genes involved :Number of genes could not be calc-

ulated by using Castle-Wright and Wright's <formulae due to
the high variance of the Fl , Table (16).

Mendelisn principles also could not be applied due to

abgence of dominances

Heritability ¢ Heritability in broad and norrow sense could

not be calculated because of the high variance of the Fy )
Table (16)e
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Inheritance of seed weight gernplantz

Seed weight was gtudied in nine crogses. Ihe parents -
were chosen toO represent three types of geed weight, 1lights

moderate and neavyin seed weight

Tight in seed weight varieties Mean of seed weight per plant
plant ranged from (45 to 5C gn), it was represented by
the varieties NES 645 =and TAM 428..

Moderate in seed-weight verieties ¢ Mean gead weight per plant

varies from (51 %o 100 gm) as 1t was in the varieties NES

324 and G.1ll4

Heavy in geed-weight varieties * Mean seed weight per

ranged from (101 to 120 gn), including the variety G.1l5.

I- Light X Tight in seed weight varieties : This group incl=-

aded the cross NES 645 X A 428, Seed weight of the vari- b
ety NES 645 ranged prom 26 to 70 gn with a mean value of
(45,78 + 389 gn) and a coefficient of veriation of 25.2T %
The other parent, TAM 428, ranged from 37 to 70 gm, having

a mean of (50.15 t 4,11 gn) and & coefficient of variation
of 26.22 %. The Fy plants ranged from 59 to 103 gu giving

o mean of (77.90 t 451 em) and a coefficient of variation
of 18.31 %. which ia lower than thet of the parents indica-
ting homogeneity of the Fy plants. seed weight of the F2
population had a rather wide range of variation extending
srom 15 to 92 &0 end covering the ranges of the two parents
and F, plants. Its mean wWas (31.06 + 1.91 gn) with a coeff-t
jcient of variation of 6l. 5% % which was nigher than those
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of parents and Fq populations. The continuous digtribution
of the F, population indicated that seed weight behaved as

a quantitative cheracter, Table (17).

lature of dominence : The observed F, mean ({7.90 gn) was
higher than the arithmetic mean (47,96 gm) indicating overs
dominence of the heavy head. On the other handsthe observed
F, mean (31.06 gm) was lower then the erithmetic mean (62.93

gm), showing inbreeding depression.

The estimates of heterosis oVér the mid-parents and
the better parent were (62.43 %) and (55433 %), respectively.
Tnbreeding depression value was 60.13 %, Table (18).

Nature of gene action The observed Fq meal (77.90 gm) was

nigher than both the arithmetic mean (47.96 gn) and the
geometric mean (47,91 gn). DMoreover, the observed F, mean
wags lower than both the arithmetic mean-(62.93 gn) and the
geometric mean (61,12 gm) which are nearly equsal, indicating
probably that both gene actions are gcting with the same

emount, Table (18).

The data of gene effects for seed weight indicated that
dcminance_(102.04), additive x dominance (100.35) and addit-
ive x additive (72410) were the most important kinds for the
jnheritance of seed weight, while the additive (-18.45) and
dominance x dominance effects (~16.71) were less important

for inheritance of this character, Table (19 ).
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Number of genes involved : Bstimated mumber of genes by

Castle-Wright and Wright's sormulae was (0.015) and(1.372)
pair of genes, respectively, Table (19).

The Mendelian principles could not be used which may

be due to similarity between the two parents.

Heritability: Broad sense heritability was 46.52 % using the

Fl variance. Moreover,the heritebility in naxrror sense could

not be calculated bacaua?:gf:igg:hgi&reiic-eséeet, Table
(19).

TI- Light x Moderate in seed weight varieties: This group
involved the two crosses NES 645 x Goll4 and TAM 428 X %.114.

1- WES 645 x G.114 : The data of the parent NES 645 were

previously mentioned cancerning its range , mean and coeff-
icient of variation. The mean of the parent G.114 was
(87.00 + 6.28 g8 m) with & range from 70 to 114 gm and a
coefficient of variation of 23.07 % . At the same time, the
mean of the Fy plants was (100480 & 7.57 gn) having a range
from 103 to 125 gm and a coefficient of variation of 23.75%

The F2 plants having a range from 15 to 125 gm covering
the ranges of both parents and Fl population. The mean of
the F, plants was (63.88 + 2.71 gm) and 1its coefficient of
variation was 42.43 %, which is more higher than those of

parents and Fl populations. The F2 digtribution did not
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show gegregation indicating that twe parents may have ¢Common

genetic constitution,Table (17

. Neture of dominence :The observed ¥y mean (10080 gn) was
higher than the erithmetic mean (66,40 gn) showing nearly
partial dominence of the neavy parent. Moreover, the obser-
ved F, mean (63.88 gn) wag lower than the grithmetic mean

(83.60 &) indicating inbreeding depresglon.

The estimates of heterosis percentage were (51e81 %)
and (15.83 %) over the mid-parents and the better parent,
respectivelyes The inbreeding depression was 36,63 %, Table
(18).

Nature of gene action : The obgerved F, mean (100,80 gm) wes
nigher than both the arithmetic mean (66440 gn) and the geo-
metric mean (63,12 ga). Moreover, the obgerved F, mean
(63,86 gu) was lower then Doth the orithmetic mean (83.60 &)
and the geometric mean (8.8l gn) which are nearly equal,
indicating probably that both types of gene action are act-
\ng with the seme smount, Table (18). )

The values of the different kinds of gene_efrects for
geed welght ghowed thet additive X dominance (166.80), domin-
ance (Tle24 ) and additive X additive effect (36.84) were
gore important then dominence X dominance (5.20) and additive
(- 22.66), Table (19).
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Number of genes involved : The Castle- Wright and Wright's
formulae gave (1.316) and (3.149) pair of genes, respectiv-

ely, suggesting that the parental varieties differed in -
(1=3) pair of genes, Table (19).

The Mendelian PrinciPles showed that 70 plants out of
100 F2 plants studied were within the range of the higher
parent NES 645, giving a ratio . of (1:3) which indicates that

those parents differ in one pair of genes.

Heritability : Broad sense heritability was found to be as

low as 21.98 %. A narrow sense heritability could not be

calculated due o the—hoterotie—effeedy Table (19).

o, TAM 428 x G.114 : The data for seed weight of the two

parents TAM 428 and G.114 were previously discussed. The
seed weight of the Fl gterted from 114 to 125 gm with a
mean value of (146,60 6431 gm) and a coefficient of vari-
ation of 13.61 % which is lower then those of pearents sugy-
esting homogeneity of the F, plants. Seed weight of F,
population had & rather wide range of variation .extending
from 15 to 114 gm-and covering the ranges of the two parents.
Its mean value was (52.05 ¢ 2,38 gn) with a coefficient of
variation of 45.73 % , which was higher than those of pare-
nts and Fy plants. The continuous Fy distribution suggested
that this character seemed to be quantitatively inherited,

Pable (17).
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Nature of dominance : The observed F, mean (146,60 gm) was
higher than the arithmetic meanl(64.58 gm), suggesting
overdominance of the heavy head. Moreover,the observe@ F2
mean (52,05 gn) was lower than the axithmetic mean (107.59
gn) indicating inbreeding depressions

Heterosis estimates percentage were (113476 %) and
(68,50 %) over fthe mid-parents and the better parent respe-
ctively. The inbreeding depression was 64450 ¢ Table (18)e

Nature of gene action : The obgerved F, mean (146.60 gm)

wes higher than both the arithmetic mean (68458 gn) and

the gecmetric mean (66405 gm) » On the other hand, the
observed F, mean (52,05 gm) was lower than both the arith-
metic mean (107.59 gm) and the geometric mean (100.27 gn)
put closer to the geometric mean indicating that thelnature
of gene action was more multiplicative than additive , Table

(18)

The data of gene effecis for seed welght suggesting
thet the additive x dominance (157.42) and dominence eff-
ect (147.81) were the most important kinds for the inheri-
tance of seed welght. On the other hand,the dominance X
dominance (82.59), additive X additive (69.78) and additive

effect were less important Tgble (19).
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indicating homogeneity of the ¥y plants. Besides, the dist-
ribution of seed weight of the F2 generation ranged from 37
to 125 gm and showed transgressive segregation over the
range of the heavier parent (G.15). Its mean value was
(T4.4C + 2445 gn) with a coefficient of variation of 32.88%
being higher than those of parents and Fl plants. The cont-~
inuity of the F2 distribution indicated t%at this character

was quantitatively inherited, Table (17)e

Nature of dominance : The obgerved Fy mean (114.20 gm) was
higher than the arithmetic mean (81.39 gm) indicating nea-
rly partial dominance of the heavy parent. Moreover y the
observed F, mean (74440 gn) was lower than the arithmetic

mean (97.79 gn) showing inbreeding depression.

Heterosis estimates were (40.31 %) and (=2.39 %) over
the mid-parents and the better parent, respectively. The

inbreeding depression value was 34.85 %, Table (18).

Nature of gene action @ The observed F, mean (114.20 en )
was higher than both the arithmetic mean (81.39 gn) and the
geometric mean (73.19 gn)., Furthermore fThe obgerved F,
mean (T4.40 gm) was lower than both the arithmetic mean
(97.79 gn) and the geomeiric mean (96.41 gm) which are nea-
rly equal . ,indicating that genes may affect this character

either additively or cummulatively, Table (18)

Data of gene effects for seed weight in this cross sho-

wed that the additive x dominance (183.75), dominance X
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dominance (56.22) and dominance effect (51.49) were the most
important kirds for the inheritance of seed weight. However,
the asdditive x additive (18.68) and additive gene effect
(-6.22) were less important for inheritance of this chara-

cter, Table (19).

Number of genes involved : The Castle-Wright and Wright's

sormulae gave estimates of (1.893) and (4.289) pair of genes
respectively, suggesting that the two parents differed in

(2-4) pair of genes, Table (19).

The Mendelian principles showed that 70 plants out of
160 F2 plants studied were within the range of the one par-
ent (IIES 645) giving ratioc nearly fitting (1:3) which ind-
icates that those parents differ in one peir of genes with

gsome modifires.

Heritability : Heritability in broad sense was 55.97 %
using the Fl variance. Moreover,the narrcw sense heritab-

ility could not be caloulated due—to—the—heterotic—effecis
2able (19).

oo TaM 428 X G.15 : The data for seed weight of the “two
varieties TAM 428 and G.15 were previously discussed. The
seced weight of the Fl started from 81 to 125 gn having &
mean value of (95.40 + 8.46 gu) with a coefficient of vari-
ation of 17.86 % which is lower than that of both parents
indicating homogeneity of the Fl plants. The data of the

Fo plants for seed weight ranged from 15 to 125 gm covering
the ranges of the two parents and the Fl plants. Its mean
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value was (6Ce66 + o,67 gm) with a coefficient of varistion
of 44.05 % which is higher than those of the two parents
and ‘the Fy populations . The continuous distribution of
the F2 population indicated that thig character geemed toO

be quantitatively inherited, Table (17 ).

Neture of dominance : The observed F, meal (95.AC gm) was

jnsignificantly higher than the arithmetic mean (83.58 gm)
indicating absence of dominancee Meanwhile,the ohgerved F2
mean (60.66 gn) was lower than the prithmetic (89.49 gm)

mean suggesting inbreeding depression.

The estimates of heterosis over the mid-parents and
the betber parent were (14.14 %) and (-18.46 %) respect-
ivelye. The inbreeding depression value was 36442 % Table
(18)

Neture of gene action @ The obgerved F, mean (95.40 gm)e

was ingignificantly nigher than the arithmetic mean (83.58
gn) but gignificantly higher than the geometric mean (76.60)
Moreover j the observed F, mean (60.66 gm) was lower than
both the arithmetic mean (89.49) and the geometric mean
(89.29 gm) which are nearly jdentical, indicating that the
two types of gene agction may be acting with the same

amount, Table (18).

The data of gene effects for seed weight indicated
that additive x dominance (159.96), dominance X dominance

(94.47) and dominance effect (22.25) were the most imprrtant
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parts for the inheritance of geed weight charader. How-
eyer , the additive X additive (10.42) end additive effect
(- 32.,47) were less important, Table (19).

Number of genes involved : The number of genes could not be
estimated by using ‘ Gastle - Wright and Wright's formulae
because the Fy variance was higher then tae L varience

Teble (19).

Phe Mendelian principles also could not be used prec-

jegely in the absence of dominancee.

Heritebility : Broad and nerrow-sense heritability could
not be calculatedes This may due to that the variance of Fl

was higher than the variance of Fo, Table (19).

IV- Moderate x Light in seed weight varieties : This g#oup
jnvolved the two crosses KES 324 x NES 645 and NES 324 x TAM
428,

1- NES 324 x NES 645 : The data for seed weight of the var-

jety NES 645 were previously discussed. The other parent
NES 324 renged from 37 to 70 gn with a mean of (52,73 + 223
gm) and & coefficient of variation of 13.36 %. The F; popu-
1ation ranged from 48 to 81 gm with a mean value of (61.30 ﬁ
3,54 gn). The coefficient of variation was 18,25 % showing

that Fy mean was nearly intermediate between the two parents.
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The F2 population having & range from 15 to 114 gm wh;ch
oxceeded the ranges of both parents and Fl populations The
obtained F, mean was (54.82 + 2,29 gm) o While the coeffio-
jent of varietion was 41.74 % , being higher than those of
both parents and F, as expected. The F, distribution sho-
wed to be contlnuous, sgggesting a cage of gquantitative

inheritance, Table (17).

Nature of dominance : The obeerved P, mean (6l.2C gm)  was
higher than the arithmetic meaﬁ (49,25 gm), indicating over-
dominance of the heavy head., Moreover,the observed F, mean
(54,82 gm) was insignificently lower than the arithmetic
mean (55.28) showing sbsence of dominance.

Heterosis over the mid-parents and the bhetter parent
gave estimates of (24447 %) and (16425 %)o The inbreeding
depression was 10.57 %, Table (18). '

Ngture of geme action : The observed F, mean (61,30 gm) was
higher than bdoth the arithmetic mean (49.25 gn) and the geo-
metric mean (49.13) which are nearly equals On the other
hand, the observed F, mean (54.82 gm) was insignificantly
lower than both thelarithmetic mean (55.28 gm) and the
geometric mean (54.94 gn) suggesting that nature of gene
ection could not be determined, Table (18).

The data of gene effectas for seed weight showed that
additive x dominance (112.93), dominance (25.57) and addie
tive x additive effect (13.52) were more important than
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dominance x dominance (-25,21) gnd giditive affact (=8.32)

in the inheritence of seed weight character in this cross,

Table (19).

Jumber of genes involved : The Castle -Wright and Wright's
formulae gave estimates of (0.Cl5) and (C41C6), regpecti-
vely, indicating that the parental varieties differed in

cne pair of genes Table (19).

The llendelian principles could not be used due to simi-

larity between the two parents.

Heritability : A broad sense heritability gave estimates of

76,1C % but the narrow sense heritability could not be calcu~-

lated pgggggg_ni_haxe£a$ie=e$£ee%, Table (19).

o- UES 324 x TAN 428 : The data for seed weight of the“two
narents NES 324 and TAM 428 were previously discussed. The
mean of the F, population was (97.5C + C.32 gm) with a range
extending from 59 to 125 gm and =& coefficient of variation
of 30.C2 which showed an intermediate value between those of
parents, seed weight of the F, plants started from 26 to 114
gm , covering the ranges of both parents and ¥, populations.
The obtained F, mean was (96.16 + 2.15 gn) with a coeffici-
ont of variation of 38,24 % which is higher than those of
parents and Fy populations. The continuity of the F2 dist-

ribution showed transgressive segregation over the higher
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Nature of dominance : The observed F, mean (102.60 gn) was

insignificantly higher than the erithmetic mean (102,00
gn) indicating the gbsence of dominance. Meanwhile,the
observed F, méan (70.18 gn) was lower then the arithmetio
mean (102,30 gm) showing inbreeding depression.

‘Heterosis over the mid-pa.repts and the better pa.:fep,t
gave estimates of (0,59 %) and (=12.30 %)y zfgspeotively.
The inbreeding depression was found to be 31.60 %, Table
(18).

Neture of gene sction : The obgerved F, mean (102.60 gn) was
insignificantly higher then both the grithmetic mean (102.00
gn) and the gecmetric mean (100.89 gu). On the other hend
the observed F, mean (70,18 gn) was lower than both the ari-
thmetic mean (102.30 gu) and the geometric mesn (102.30 zn)
which are idéntical, indicating that the ¥wo types of gene
sction may a.ét with the seme amount, Teble (18).

The dats of gene effects for seed weight in this cross
indicated that the additive X dominance (149,34), additive
x additive (47_.96), dominance x dominance (32.56) and addi-
tive effect (5.96) were the most impo;ta.nt parts while the
dominance effect gave egtimates of (-5+44), Table (19).
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T- Correlation between gome characters

Phenotynic correlation was celeulnted between aced

weight per plant and some economic characters in the F2

population,ie. » plant height, head length, head widih,
head index and head weight, . Correlation coefficient

velues are presented in table (20 ) and figure (1)

The correlation coefficient for seed welg: ¢ per plant
and each of plant height, head length, head width and head
index showed the sollowing insignificant positive velues :
(+ 0.214), (+ 0.067) , (+ 04315) and (+ 0.347) respectiv-
ely. The correlation beiween seed weight per plant and

head weight had significant positive value ( + 06590



mable (20) Phenahypic

characters gtudied in
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correlation between some

grain sorghum.

- value

Head Head Head
length width index
(em) (em) fem)

Plant
Character hight
‘ (em)
Seed
weight
+0.214
per

plant

Head
welght
(gm)

A A AP S i S i P G S Sl o

+0.067 +00315 +Oo347

o S

+0.659

X
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