IV - EXPERIMENTAL RESULTS

Nature of gene action, degree of donﬁ.manee,heterouis,
inbreeding depression, minimum number of operating genes,
and heritability were estimated for the economie characters

studied in the interspecific hybrid.

The following is the results obtaind in this study.

1~_Inheritance of days to flowering : ( Number of days from

planting to anthesis of the first male and female flowers )

a) Male flower. The mean day to flowering variance, stand-

ard error, C.V ¢ and the arithmetic mean for days to flow-

ering are given in Table (3) for the parents : Cucurbita

pepp and Cucurbita mogchata), F,, F, , BC; and BC, pob— |
ulations. Significant difference was found among £he two
species, therefore, genetic difference among the twb species
was probable. C.pepo (p,;) was earlier in flowering (mean
35.00 +0.14) days than C.moschata (p,) with a mean of
(41.27 + 0.14) days. Greater varigbility was encountered

in F, , BC,, and BC, than in F{ and both parents.

The difference between the observed an& arithmetic
mean (mid-parent) of F, population was highly significant.
Moreover, the scaling tests ( A and B ) were highly sig-

nificant compared zeroc. Therefore, the additive-dominant
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model is not adequate. The estimates of the different kinds
of the gene effects were shown in table (§) along with
theif standard errors. Each value of different typesof
gene effects was higher than its standard error. However,
all values negative sign except of the dominancé X
dominance gene interaction{l) which was positive

(48.59 +12.18).

The difference between F, and}) , (the late flowering
sp. C. mosch?ta )'was slgnificant indicating over-dominance
for late.flowering. This evidence for over-dominance in
this cross was substantiated by both potence ratio (3:48**)

and YH/D (-1.44) value.

The variances of backerossing of the F1toxg. pepo and
C. moschata were 8.38 and 6.74, respectively. Thus, the
late parent C. mogchata must had a preponderance of dom-

inant genes.

The value of 1Tﬁffe24.03) is not equal to the value
of dh (1.65) indicating that all the h alleles are not with
the same sign, Table (4). The parent C. moschate must has
a preponderance of dominance genes and some of them must

be recessive to their allels from (;. peop.
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‘?artitioning phenotypic variance into its components
showed that the additive ( % D), the domenance ( % H)and
envirormental (B) varisnces were (~4.18) , (8.64) and

(1.02) , respectively, table (4).

The estimations of heterosis over the mid-parents and
the better parent were (28.59%) and (40.10%) , respective

ely, table (5).

The inbreeding depression was (19.67%) and (-2.30%)
ag compared to the mean of F1 and the mid-parents, res-

pectively, Table (5).

Héritaﬁility values in broad sense were (81.41%);
81.48% and 81.53% as obtained by using the variance of the
F1as envirommental variance, square root of the two par-
ental variances and cube root of 6?: ,’PE and Q variances,
and F1 variﬁnces; respectively. Heritability in narrow
sense could not be estimated due to negative value of

additive gemtic variance (D) , Table (é).

The Castle-Wright and Wrights formula gave (1.10)

and (2.24) peir of genes respectively.

Female Flower : The data on the mean =gumber of days to

opening of the first female flower for C. pepe and

C. moschata are given in table (3).
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Significant difference was found between the means
of the two species as regard to mumber of days-to-flowering,
therefor, genetic differences among the two species were
expected The species C. pepo is earlier in flowering
than C. moschata, the msans of days-to-flowering were

38.86+ 0.16 and 51.57 +0.12 days , respectively.

Data on the meang of F1 and the segregating popula-
tions, e.g.,ﬂ'Fg s, BC 1+ and BG togetheerwith their var-

iances, S.E., and C.V% are given in,' Table (3).~_,

Greater variablilities were found in the segregating
ropulations than that in the F1 generation and the two

parenta.

The difference between the obsgerved F‘l mean and the
arithmetic one was highly significant (t = 77.86), Table(3).
Moreover, the scaling tests (A and B) were highly signif-
icant different from gero, (?-29.23 +6.05 and 3t.51 + 6.48,
regspectively). Accordingly, the additive - dominant model

is not adequate to interpret gene effects.

The estimates of the different kinds of gene effects
(six parmmeter model) are shown in Teble (5). Each value
of the edditive (d), dominant (h), additive x additive

(1) , and dominant x dominant (1) gene effecte was higher
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than its standard error.

Besideg)all values had negative signs except that
for dom. x dom. gene effects which had a pesitive. value
of 103.94 + 14.40., The value for add.x dom. gene effects

wag equal to its standard error.

The difference between the mean of the F, (59.27 +
0.15 days) and that of the late. flowering species, i.e.,
C. moschata (51.57 +0.12 days) was significant. This
might be an indication of overdominance for late fléwéring
character. The presence of overdominance 1is substantiated
by a significant value (2.21**) of potence ratio and a

negative value (-0.60) of 1H75, Table (2).

Accordi,ixgly,' preponderance of dominant genes are
presented in the late flowering parent , i.e., €. moschata.
Moreover, the value of\{HF was (-24.03) , and it was not
equal to the dh value (1.65) which indicated that all of
h alleles are not with the same sign, Table (2), ~nd the
parent C. moschata must have a preponderance of dominant
genes, however, some of them may be recessive to their

alleles from C. pepe- parent .

The mean days?-'ta-ﬂl.owering of the F: generation is
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47.86 with variance of 5.12 , Table (1). Partitioning of

the phenotypice varience into its components using the two
backcrosses and F2 variances gave value of (-8.25) for' the
additive (#D) , 3.05 for dominance (3H), and 1.18 for the

envirommental variance (E), Table (2).

Heterosgis over mid-parents was 31.08% and was 52.53%
as egtimated from the better parént, Table (3). Besides)
the inbreeding depression values were (19.24%) and (-5.85%)

ag compared with the mean of the F, and the mid-parent,

1
respectively, Table (3).
Heritability in broad sense was quite high (78.64%)
when the variance of the F1 was used as an envirommental
variance. WH;n variances of the two parents were used,
heritability was T6.67% . And when variances of fa . E?2,
and F, were Used, heritability was 75.76 ¥ , However,
heritability in narrow sense could not be estiyated by

using Warner's (1952) formula.

The minimum number of genes were 5.02 and 17.27 pairs
a8 1t was estimated using Castle-w;ight and Wright formulea,

regpectively.

2- Inheritance of number of flowers per plant :

The two speciés C. pepo and C. moschata are monoccious
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plants and both male and female flowers are important for
sitting fruits. However, female flowers axe related more

to fruit yield.

a) Number of male flowers per plant:

The species C.pepo produced more male flowers (20.00
+0.56) per plant than C. moschataH(ls.O +0.10). The
plants of the F1 generation carried intermediate number
of flowers per plant (17.77) , Table (1), and the mean.
number of male flowers per plant were (15.88 + 0.30),
(14.87 +0.29), and (18.42 *0.15) for the BC, , BC2,'aﬁd
F2 generations, respectively. More Variabilitieé were
found in the segregating generation than for the parents

and F, generations, Table (1).

The difference between the observed and the arithmetioc
meang of the F1 population was insignificant. Moreover,
the gcaling tests (A, B, and C) were insignificantly diff-
erent frem zero, Table (1). Therefore , the additive
dominaﬁt model is adequate to interpret gehe effects‘for
that trait . However, the six parameter model was algo
used to detect othér types of gene effects. Data in
Table (3) showed the five types of gene effects along
with their apéhdéna-errors. All kinds of gene effects

hed negative values except that of the additive gene
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effects (d) which had positive and significant value
(2,50 +0.46) and dom =x dom (1) which gave value of

(21.24 +8.39).

The mean of the F1 Zeneration was 17.77 and lays
between both parents . And it was gignificantly differ-
ent from thafiof both parent means. Moreover, the mean
of the F1 is slightly higher than the mid-parent value,
Table (3) , Therefore, dominance was partial for more-
numbered male flowers. Potence ratio was 0.11 which
indicated partial dominance, Table (5). However; the ‘r§7ﬁu

degree of dominance gave a high value (3.27), Table, (5).

The variance of BC, (F1 x C. 2322) was (5.13) which
was higher than the variance of BC, (4.47), (F, x
L. moschata). Both parents pogsessed dominant alleles,
however-g..gggg_must has some recessive alleles. The
value of 15?5' was (1.18) and it was greater than the
velue of dh (0.23), therefore, the h alleles are not with

the same sign, Table (4).

Partitioning of the phenotypic veriance showed tha't
the additive variance (#D) , dominance variance (3H), and
envirnmental variance (E) were (0.18) , (0.97), =and (0.87),

respectively, Table (4.
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Heterosis values of 1.54 and 18.47 as a percent dev-

iated from mid~parent and C.moschata parent, respectively.

The inbreeding depression was (0.65%)and (0.95%) , as

a deviation from 1?1 and mid-parent respectively.

L)

Heritebility estimats were 85.03% , 83.11% , and
93.25% , when calculating environmental variances from Fiy
the two parents, and the cubic root o:‘.’?_?1 + ?2 + F1

variances, respectively. However, heritability in narrow

sense was 3.63% , Table (5).

The minimum number of genes were estimated by Castle~
wWright and Wright's formulae and the number reached to be
0.75 and 0.76 pair, respectively.

Number of female flowers per plant :

Data on_-,the mean number of female flowers per plant, .
standard error, variance and C.V€ are given in Table (2).
Significant differences had existed between C. pepo (8.52
+ 0.15) and C.moschata (4.95 +0.13). Therefore, genetic
differences are probable between the two species. The mean
of the F, generation was 10.68 + 0.12 which significantly

exceeded the better parent (C. pepo) . Besides, the mean

of the BC, (backcress to C. pepo ) was higher than the
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mean of the BC, {(backcross to C. moschata), Table (3).
Meanwhile the mean of the F, generation (6.6 +  .16)

intermediated the two parental means.

The expected F, mean was significantly lower (6.73)
than the observed one (10.68 + 0.12). Accordingly, the
additive - dominant model is not =adequate. However scal=-

ing tests (A,B and C) were lower than their standard errors.

Estimation of different kindSof gene effects gave pos-
itive and significant values for the additive effects (d)
and dominant effects (h) . And all types of gene interaot-
ions values had insignificantlj_differed froml ZeTro,

Table (5).

Hybrid vigour is ¢xpected since the mean of the F1
generation was significantly higher than the mean of the
highest parent C. pepo , and potence ratio was also sig-
nificant (2.21°7) . This proved to be an evidence for -
overudominan;e. Dominant genes seemed to be alike with

the same sign since the values of YH.D and dh are almost

equal.

Estimation of heterosis was 58.61% and 25+37% over

the mid-parent and better parent, respectively.
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Values of inbreeding depression were (-38.20%) and

(—1.9&%)calcu1ated from the F1 and mid-parent, respectively.

Heritab;lity values in the broad sense were 84.86%,
and 95.52% as the environmental variance was used respec-
tively from F1 variance, the variance of the two parents ,
and the cubic root of Py +t Py + F1 . Narrow sense her-
itability was also high (81.36%) , Table (5).

The minimum number of genes was (0.37) and (1.25) as

it was estimated by Castle-Wright and Wright formulae ,

respectively, Table (5).

Inheritance’six ratio : The ratio between number of male

flowers to female flowers are obtained for each plant in

each population. Sex ratio means, variance, standard errors,
¢

coefficient of variation, and arithmetic F1 means are

given in Table (3) for the parents F.» P, and the two

backcerosses.

Significant difference was found between the mean of

the C. pepo (2.41 +0.08) and C. moschata (3.14 + 0.12).

Thus genetic difference among the two species was probable.
Slight difference was found between the observed and airthe-

metic mean of the F1 generation. Moreover, scaling tests
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A, B and € hod ingignificantly differed from zero.

The estimated parameters of gene effects using the
population means, were given in table (4. All values had
negative sign except the additive gene effect d and
dominance x dominance gene interaction 1 which were

positive. And all values did not differ from zero.

The difference between F, and{Pz was significant.
However, the F, mean was likely to be intermediate between
the parental}méans. This result explained the presence
of dominance,potence ratio had value of (~3.0)’ and degree

of dominence was (3.26).

The variances of backcrosses of the F, to C. pepo
and C. moschata were (3.50) and (3.81), respectively,
therefore the genes from C. pepo may show the dominance

effects.

The difference between the <Y H.D (4.33) and dh{0.31)
wag significant indicating that the (h) alleles did not

have the same sign, Table ( ).

Mather (1949) method was used for partitioning pheno

typic variance in the innto'its components . This showsd
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that the additive variance (% D), dominance (3 H) and
environmental (E) were (0.66) , (3771) and (0.98) res-

pectively , Table (4).

Means percentage of heterosis over the mid-parents
and the better parent were (-39.80¢)and (14.97%) respec-

tively, Table (5).

The estimation of inbreeding depression were [(-3.96%)
and (-25,54%) compared %o the means of F, and the mid-

¢

parents, respectively, table (g).

The values of broad sense  heritability were (91.81%),
(92.55%) and (92.75%) respectively. However, heritability

in narrow sense was 88.82, Table (g).

Results indicated that there was one pair of genes
controlling the difference between the two parents, table

(5).

Inheritance of number of mature fruits / plant :

Completely mature fiuits per plant were counted.
Mean variances, standard errors, and coefficients of var-
iation for the number of mature fruits per plant are

F2 » BC,

given in tabvle (3) for the parents, F,,

and 302 generations.




C. moschata produced mature fruits per plant with a

mean of (3.00 1 0.12) which is more than C. pepo (1.60 +

-1

0.11)e Therefore, genetic difference is probable between

the two species.

The variances of the parents and the F, generations
were lower than that of the segregating generations, while
the mean of the F1 was lower than the mean of the better

parent, C. moschata, Table (3).

The difference between the observed and arithmetic
means of the F1 population was insignificant. Moreover, the
scaling tests ( A, B and C ) did not differ from zero.
Hence the additive -~ dominant model is adequate. The est=
imates of the different kinds of gene effects are shown in
table (5), along with the standard errores. All values had
positive sign except the additive x dominance type pf eplg-
tasis J and dominance x dominance type of epistasis
(1) which had negative values : (-2.01 + 1.12) and (=6.56
*+5.41) , respectively, Table (5). Types of gene interaot-
ion (i) , (J) , and (1) did not differ from zero, Téble

(5).

Dominance was phrtidl, since the mean of the F1 was
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lower than the better parent and this was substantiated

by both potehcy ratio (0.49) anad 1H/D value (~0.9G).

The variances of backcrosses of the F1 to C. pepo and
C. moschata " were (1.82) and (1.53) , Therefore the genes

from C. moschata showed to be dominant.

The estimation of YH.D was (-1.42) which is non
equal to dh (0.29) , Therefore, all h alleles were not
with the same sign, Table (é). The parent C. moschata
must have a preponderance of dominance genes and some of

them must be recessive to their alleles from C. pepo.

The results of partitioning phenotypic variance into
its components, showed that the additive variance (%D),
dominant effect (4H) and environmental action (E). Were

(0.75) , (0.35) and (0.64), respectively, Table (4).

t

The expression of heterosis in the F, over the mid-
parents and the better parent were (14.78 %) and (-12%),

respectively, Table (5).

The inbreeding depression were (0.38%) and (-14.35%)

when determined by using the means of F1 and midparents.

Brosd-sense heritability value was 57.77 % when F ]
variance was used as environmental variance, while narrow-

sense heritability could not be estimated.
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L

The estimated number of genes determined by using
Castile -~ Wright and Wright's formulae gave (0.43) and

(0.46) pair of genes, respectively.

Inheritance of fruit.weight: The fully matured fruits of

each single plant in the parental species, F F BC

17 2 1

and Bcgwere weighted and the mean of fruit weight in kelo-

grams are given in Table (3).

Plants of C. pepo bear small fruits (1.08 + 0.02Kg),
where plants of C. moschata beared heavier fruits with a
mean weight of (5.35 +0.08) . Mean of fruit weight in the

F, was (1.09 +0.09 Kg).

The average fruit weight in the F2 generation
was (2.35 :_6.17 Kg) « Variances of the F2 gnd backcrosses

was greater than those of the F.I and the parents. Table (3).

Significant difference was found between the mean of

the F1 and the arithmetic (mid - parent ) mean {3.21 Kg).

Also, there were insignificant values of scaling tcsts
A, B, and C VV&RCL\. indicates the adegucy of the addit-

ive dominant model.

The six parameter model is shown in table ( ). Signi-
ficant value was found for the parameter (d), the additive

gene effects Lxcu':l gave value of (2.13 +0.28).
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Insignificant values for the other parameters were
ebtained and had negative signs except that of the mean
and the dominant x dominant gene interaction (1) which had

positive signs.

Ingignificant difference was found between the mean

of the F, and the light fruited parent C.pepo. (Mean of

1.09 +0.09 end 1.08 + 0.02 , respectively) This could
indicate presence of complete dominance of the light fruit.

*
And potency ratio was (1.96 *) and the degree of dominance

was (0.83) which suggested presence of complete dominance.

The variances of BC1 and BC, (crosses of the F. plants
to iﬂ and{Pz y respectively ) were (1.50) and(1.85), res-
pectively. And the value of 1ETTT was (2.3}) and that was
not equal to the difference of the variance of the two hedk-

crogses (dh = -0.35) , Table (6).

Partitoning of phenotypic variance for the F2 into
its components showed that the additive variance (4D),
dominance vapianée (#H) , and environmental variance (E)

were 1l.41, 0.48 and 0.49 , respectively, Table {(bé).

Broad sense heritability values wese54.228 , 97.22%,
and 83.99% when variance of the F1 s, the two parents varia-

nee, snd the variances of the three were usedas an
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environmental variance respectively. Heritability in

narrow sense was 59.24% , Table (5).

The minimum numbergof effective factorgas estimated
by Castle Wright and Wright formulae were 1.55 to 1.86 -

pairs of genes, respectively.

Inheritance Bf fruit length: The mean for fruit length in

Y T + Py s F, , BC, and BC, were (24.52 #
0.12), (52.64 + 0.19), (36.52 +0.13) , (22.06 +0.37),
(39,66 +0.31). and (56.78 +0.13) and the coefficient
of variation were 3.99%, 2.67%, 2.66%, 12.65%,5.85%and
28.83%respectively. Besides, the expected means were 38.73

and 37.63 for F, and F2 respectively, Table (3).

Significant difference was found between (P1) C. pepo
and (Eg) C. moschata, therefore genttic differencé among
the +two species was apparent. The species C. moschata
d?;) was greater in fruit length (mean 52.64 +0.19 cm).
Than C. pepo (?1) with a mean (24.82 £0.12 cm) én’d
greater variability were found between F2 ’ Bc1 and de

than in F1 and both parents.

The difference between the observed and arithmetio

means of F1 population was highly significant, moreover,
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the scaling test (A and C ) had highly significantly
differed from zero , therefore, the additive =~ dominant .

model is not adegquat.

L4

Estimating of the different kinds of the gene effects

were shown in table (4) , along with their standard errors.

A1l velues were significant and had negative signs @
except the additive (d) and dominance x dominance gene
interactions {1) which had positive signs (13.91 :_2.65)

and (130.77 + 29.20), respectively, Table (4).

The difference between F, and (51) the short fruited
parent. Sp (C. pepo) was significant and showing partisl
dominance for short fruits. The potency ratio was (-0.56)
and degree of dominance was (2.23).

The variances of backcrosses { BC, and 302) were
(7.79) and (5.37), respectively. And the value of yH.D

was mein equal to the value of (dh).

Partitioning phemotypic variance in F2 into its com~
ponents showed that the additive variance (4D), dominant
effect (}H) and environmental (E) where (2.49), (0.25)
and (1.31), respectively , Table (é).

Heterosis over the mid-parents and the better parent -
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were (-5.71%) and (30.62%) respectively, Table (s5).

The inbreeding depression were - ( +5.86 %) and (0.94%)
as compared with the mean of F1 and mid-parents, respect-

ively, Table (5).

The broad sense heritability values of fruit length
were (87,92%) by using the F, variance, (82.14%) by using
the squar root of variance of the two parents, and (84.6&%)
by using the three variances of the perents and F, , and
narrow sense heritability'by using Warner method was (31.93%),

table (5).

¥

The estimated . minimum number of effective factors
using Castle-Wright and Wright formulaegave (14.06) and

(14.23) pair of genes,respectively.

7~ Inheritance of fruit width : The mean of fruit width,

variance, standard error, C.V % and the mid parent value

of fruif width are given in Table (3), for the parnets

C. pepo (?1) , C. moschata (?1) , ¥, , F, , BC, and BC,
Significant difference wa§ found among the two speclies

was probable. C. Moschata (13) was greater in fruit width.

(mean 26.13 #0.19 (ﬂ) than C.pepo (Q) with a mean
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(10.36 +0.17 cm) Greater variability was encountered in

F2 s BC, and 302 than F.4 and both parents.

1
The difference between the obsgserved mean of the F1 and
the mid-parent was insignificant, and the scaling tests A,

B, and ¢ did not differ from zero.

The estim%tes 6f the different kinds of gene effects
are shown in table (4). Values of the additive (d) , dominan-
ce (h) , and additive x dominance (j) values hod gsignifioc-
aﬁ%ly differed#from zero. And ell parameters had negative
signsexcept the additive (d) and dominance x dominance gene

interaction (1) were positive, table (4) .

The difference between F1 and ?2 parent Sp C. moschata
wag significant indicating partial dominance of the wide fruit,
ws
this evidence for partial dominance in this cross, substante

iated by degree of dominance value of (0.98) , table (6).

The aversge variances of backcrosses of the r1to
C. pepe'(f%) and C. moschaia (ﬁ;) are (4.06) and (5.31),
respectively. And the value of JH.D (6.39) is not-equal

to the value of dh (=.25),table ({).

L

Partitioning phpnotypic variance in F2 into its com-

ponents showed that the additive variance (4D), dominance
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variance (%H) and eanvirommental (E) were (3.28), (1.56)

and (1.57)4 respectively , Table (0).

The estimations of heterosis over the mid-parents and
the better parent were (-1.81 % ) and (45.66%) respectiv-

ely , teble (5). The inbreeding depression were (-16.09%) and
(~14.58%) as compared with the mean of P, and mid-parents. The

' ] . e _ |
number of gene difference between two parents were seven paire

of Genesg.

8~ Inheritance of fruit shape index : The data of this charac-

ter are given in Table (2). The obgerved means and standard

erros for ?.1 ) ?2 F, BC, , BC, and E, were (2.48 +
0.09) , (1.74 +0.05) , (2.13 +0.05),(2.02 +0.13}, (2.70

+0,13) and (2.59 +0.07) , respectively.

The coefficients of variability for these populations
were 25.314% 19:319; 15.92¢°47.85%, 35.04%2nd 38.89% respeo-
tivelyo

A great difference was found between the mean of the

two species (C. pepo) and C. maschata , Table (3).

The grest variation was found in F2 ’ BC}:L and BG2

than F and perentse.

1

The comperisons between the actual mean of F,
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generation and its mid-parent mean was insignificant.

There‘were insignificant values for the three scaling testq,
i.ey A, B and C which indicated the adequancy of the addi-

tive dominant model.

The determination of the different kinds of the gene
effects are shown in table (4) , along with their stand-
ard error. All values had negative sign except the additive
gene effect (d) and dominance x doMnance gene inter-
actioﬁ (1) were positive (0.37 + 0.50) and (3.07 +8.86)
resgpectively. All values 'kﬁ4! insignificantly differed |
from zero except that for dominant gene effects éh) whidh

had value of (-15.94 +5.92), Table (&). .

The different between the means of F, and (ﬁ) sp

(C.pepo) was significant . Moreover the mean of F1 was

greater than the mid- parent which indicated the presenge

of partial dominance for clynderffruit shap¢ . However,
potency ratio was (-2.5.) and degree of dominance (2.23),

table (6) s which revealed an over dominance.

The veriations of backcrosses of the P, to(C. pepo)

?ﬂ and (C. moschata) Té were (0.94) and {0.90), respect-

ively.
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The JH. D value (1.04) was not equal to the (dh)

value (1.83), Table ().

Partitioning of phenotypic variance of F2 generation

into its componant D, H and E are given in Table (b).

The data showed that the additive variance (%D),
dominance variance (4H) ang environmental (E] wwere (0.23)

{3.58) and (0.21), respectively.

Pogitive values of heterosis as estimated over the
w/ds
mid-parents (1.09%) . However, heterosis over the better
parent was negative (-22.42%),
The values of inbresding depression were (=21.69%)
and (-22.90%4) as compared with the mean of F, and the mid-

parents,respectively, table (5).

Estimates of heritability in broad sense reached
(88.8%), (79.59%) and (80.57%) by using the F, using the
F1 variance beside using the F1 variance beside using square
root of the two parental variances and cube root of q?

f

/3 and F1 variances, Tespectively . Besides heritability

1'

estimate in narrow sense was (22.58%) .

Number of genes involved as calculated by Castle-

Wright and Wrights formulae were (0.08) and (0.14) pairs
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of genes respectively, Table (5).

Inheritance of weight of 100 seeds : Data on this charac-

ter are given in Table (3), which included means, standard
errors, and the coefficients of variability of the six pop-

ulations.

The difference between the means of the two species
C. pepo and C. moschata was significant and the parent
C. moschata 76?2) had heavier seed (means 8.78 iﬁ0.0?

gram)than C. pepo (mean 7.87 =+ 0.06 gram').

[}

Cofficient of variation in segregating generations,

i.e P, , BC

5 and BC2 was greater than that of F1 and

1
both parentse.

The comparison between the‘actual and arithmetic
means of F1 generation was highly significaht. Moreover,
the mean of the F1 was greater than that of the better
parent C. moschata. The scaling test (A) had negative
value and it was highly significant than zero. However,
scaling tests (B and C) had insignificantly differed
from zero, Thﬁle (3).

The egtimates of the different kinds of the gene
effects were shown in table (4) , along with the stand-

ard erros. All values had negative sign except the
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additive gene effect (d) had a positive value (V.68 +

0.27). And it k«A significantly differed from zero.

The difference between F1 and?2 the better for
the weight of 100 seeds,sp g.goschatajwas gignificant in-.
dicating presence of over-dominance for heavy weight seeds,

and potency ratio was (-0.04) , while the degree of dominance

was (0.94) , Table (é&).

Variances of the backcrosses of the F1 to C. pepo
and C. moschata are (2.11) and (3.74), respectively, Table
(3). 4nd the value of Tﬁ?ﬁ' (4.26) was not equal to the-
value of dh (~1.01), Table ((). The?efore, the parent
(E. moschata) fiust had a pieponderance of dominance genes

and some of them must be recessive to their allels from

¢ pepo.

Partitioning phenotype variance in innto its com-
ponents  showed that the additive variance (D) , domin-
ant variance (3H) and envirommental (E) variance were (2.27),

‘

(1.01) and (0.48), respectively, Table L.

Heterosis percentages were (11.98%) and (18.45%),

over the mid-parents and the better parent, respectively,

Table (5‘ .
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Inbreeding depression were 17.71% and 7.86%as
compared with the mean of F, and the mid-parents, resyecti-

vely, Table (5).

The estimated values of herjtability in broad sense
were (74.69%) , (93.61%) and (98.92%) as obtained by using
the variance of F1 asg environménﬁal variancey squar
of the %wo parental variances, and cube-rootof j_)1 ' (E » 8and

F1 variances, respectiwvely. Besides, heritability in

narrow sense was (60.39%) , Table (5).

The minimum number of effective factors was one pair
of genes as it was obtained by Castle-Wright and Wright's

formulae Table: (5).

10- Inheritance of plant hight : The mean of stem length var-

iance , standard error, C.V % and the arithmetic F, mean

of the gix families for stem [ength are given in Table (3).

Highly significent difference was found among the
two species. Therefore, genetic difference among the two
species was probable . C. moschata was longer in stem

length (mean 519.64 + 0,74 cm)than C. pepo (mean 49.39 4

0.19 cm).Greater variability was encountered in F, , BC,
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and 302 y than in F1 and both parents.

The difference between the observed and arithmetic
means of F1 population was highly significant. Moreover, the
scaling tests (A, B and C ) were highly significant than
zero . Therefore, the additive ~dominant model is not ad-
quate. The estimates of the different kinds of the gene
effects are shown in Table (5). All values had negative sign
except the additive gene effect (d) and dominance gene effect
{h) were possitive. And all parameters were highly sighifi—

cant, Table (5).

The difference between F, and (Ea) C. pepo , which
had short stem length was highly significant, and it was
shorter than the arithmetic mean (mid-parent). This could
indicated partial dominance for short stem. This evidence
of partial dominance was substantiated by both potency

ratio (0.06) and degree of dominance (-0.74). Table(é¢).

The variances of backcrosses of the F1 to C. pepo
and C. moschata were (55.82) and (73.67), respectively.

Thug the genes from C.pepo showed the preponderante of

dominant allels.

The value of 1‘H‘.'D (-336.42) is not equal to the
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value of dh (-17.85) indicating that all the h allels are
not with the same sign, Table (é). The pareﬁt C.pepo  must
has a preponderance of dominance genes and some of them

must be recegsive to their allels from C. moschata.

Partitioning phenotypic variance in F, into its
components showed that the additive variance (4D}, dom- -

=
inance variance (3H) and environmental variance (E) were

(229.78), (-62.30) and (12.16), respectively, Table (5).

The éstimations of heterosis over the mid-parents
and the better parent were (-46.28%) and (-70.59¥) respect-

ively, Table (5\.

The inbreeding depressioniwere (-120.75%) and
(18.59%) as compared with the mean of F, and the mid-parents,

respectively, Table (S5).

Heritability values in broad sense were (97.4%%),
(96.38%) and (95.80%) g8 obtained by using the vafiance of
the F, as environmental variance, square root of the two
parental variance, and cube rcot of Py Py and F1 variances,
respectively, T;ble (5). Heritability in narrow sense could

'

not be calculated, Table (5).

The Castle-Wright and Wright's formulasegave (1.58)

and (1.84) psir of genes respectively.
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11=- Cytological studies : The species studied with their

chromosome number are shown in Table (1) including class-
ification of pair of chromosomes, localities and habitats
of collection , Table (2} , shows approximate measurements
of somatic chromosomes. Observations on the genomes of

the two species can be summarized as follows:

+

I. C. moschata (Fig. 1) The 24 chromosomes were classified

into three types as follows :

(1) Metacentri chromosomes : This catogary included :

Sex pair of chromosomes
(2) Nearly telocentric chromosomes. This group included
two pair of chromosomes.
(3) Telocentric chromoscmes.
This category involved four pair of chromosomes.
ITI. C. pepo . (Fig 22) : The 20 chromosomes were classified
into vhe following three types:
i  Four pairsg ;ith median centromeres (metacentric)
ii Two pairs with subtelocentric as rod shap.

iii . Fogypairs. with telocentric.
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