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RESULTS_AND_DISCUSSION

e o T A o - P -

This investigation was carried out to through-éo,nei
light on the inheritance of some morphological characters
and to study the cytological devision of some Qenolthera
species. Therefore, the results and discussion will be

nhandled under two headings i.e. genetic variance compo~

nents of morphological characters and eytological studies.

e o o e e S e i o S o —— . ——— i —

A complete dialled cross analysis as proposed by
Hayman (1958) was used to get useful genetic parameter
estimates. The genetic variances were obtained for the

morphological characters such as :

Earliness (flowering time), plant height number of
fruits per plant, number of seceds per fruit, weight of sceds
per plant and weight of 1000 sceds in the F, and F, genera-
tions. However, the complete gg}jolity of the diallel
eross analysis is based on the fuléiz}mént of several as-
sumptions. Herein, the regular type of analysis of var-
iance wich included blocks, gemo.types, and error variance
{Blocks x genotypes) was conducted and the significance
of mean squares of genotypes were highly significant

when tested againest error mean square for all the f{ovemen-

tioned characters in both Fl and F, generations.

]
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‘lorcover, two general tests were used, Mather aand Jinks
(1571) to test the valiability of the diallel assumptions.

These tests were

1- The anaysis of variance for the quantity (Wr-
Vr); where, W, is the parent- offspring covariances, and
Vo is the array vaciances. This test was conducted for 4
arrays tn each of 4 blockes for Fl and F2 generations ,
Table (2). The value of Tr- Vr was constant cver arrvays
for all the studied character except those for earliness,
number of fruits per plant, and weight of 1000 seeds in
the F, generation; weight of seeds per plant and weight

1

of 1000 seed in the F generation. Therlefore, all the

2 @
assumptions of the diallel cross analysis were valid for
the rest of the characters where insignificant mean squa-
res were obtained. Accordingly, che additive-dominance
model with independent gene distribution is adequate and

epistatic gene effects are absent for characters whieh

showed insignificant mean squares. 3.

9- The regression coefficient (b) of (W, V.) is
expected to be significantly different from zero, but not

sighificantly different from unity if all assumptions are

valid. The regression coefficients (b) of all the studied
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characters in F, generation,(Table (3)) were either signi-
ficant or highly significant. Moreover, the values were
significant or highly significant for number of fruits
per plant and number of seeds per fruits. However, the
values of (b) were not significantly differed [rom unity
except that of weight of 1000 seeds in the Fl and E2_
generations, Table (3). Accordingly, most of the traits
have satisfied the test while the others were partially
fulfilled. It should be noted that the estimation of
population parameters are possible with partial fulf{ill-
ment (Hayman 1954), but these estimates will be less re-
liable than those traits which completely satisfy " the

assumption l.b.o .

1- Earliness_(flowering time)

The estimates of genetic variance components are
given, in Table (4). The results showed that the additive
gene effect (D) value was positive and highly significant.
The value of (Hz) was highly significant with positive
value, which indicate asymmetry of positive and negative
gene effect. The values of (Hl) and (F) were highly sig-
nificant. The (hz) value was significant, suggesting

that the effect of dominance was due to heterozygosity.
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The proportion of the genetic components and heri-
tability estimates are shown in Table (3). The estimatc of
degree of dominance (Hl/D)ll2 was (0.687), denoting partial
dominanee, which was also expressed by regression line

(Figs. 9 and 10). The ratio of (H2/4H1) was (0.193), there-
fore, the frequency of positive alleles was not equal to
the frequency of negative ones at loci exhibiting dominance
in the parents. The ratio of (Xp/ KR) was (1.020), sugg-
esting that recessive genes were in excess, a conclusions
which was reported by positive (F) value. The (K} wvalue
was (3.65), suggesting that there were four groups of
genes exhibiting dominance for this trait. Nacrow sense

heritability was high (30.31 %).Table ( 5 ) -

Pcrhaps, more meaningful estimate of the direc-
tion of dominance is obtained by (Vr~ wr) correlations
with parental means. This estimate is obtained by compu-
ting a linear correlation coefficient belween the mean
values of (Vr + Wr) of each array averaged over bloeks.

A high correlation indicates that most dominant alleles
act in one direct, .. .54 most recessive alleles act in
the opposite direction (Hyman 1954). The correlation co-
efficient for time of flowering with number of fruits /

plant was the only significant one. However, positive”"r”

values, though failed to reach the level of significance
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was obtained for earliness indicating that most of domi-

nant genes had negative effects. Table (5).

The values of prediction (rz) were 0.521 and

0.032 in Fl and F,, respectively, Table (5).

Similar results have been reported DYy Kupyanskaya
(1987), who found that . dominance gene' bas affected

earliness in flax..

The regression line intersects Wr axis below the
origin indicates over dominanec in the Fl for éarliness,
whieh is in accordance with result detected from the para-
meter (Hl/ D)lfz. As indicated by the distribution of
the points representing the different arrays along the

regression species O. coronifera possesses and eXCess of

recessive genes . for earliness.

_ The graphical analysis is shown in Figures {9, 10}).
The distribution of parents on the diallel graph places

parent Q. nissensis at the recessive side and parent O.

biennis at the dominant side. Parents O. coronifera and

— ————

0. odgrata have positions nearly at the middle of cregression
line, indicating that these parents possess different pro-
portions of genes exhibiting dominance. The regression
line, intersected the W, axis above the origin suggesting

partial dominance, which is in accordance with the result
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Fig. (9): W, Ve regression for earliness of Fy.
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1- 0. pissenslis
2- 0. biennis
3- 0. coroniforyd
4- O. odoratd.
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Fig. (10): W., v regression for earliness in Fy.
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detected from the parameter (t,/ D)”2 = (0.687) in F,

and 0.770 in Fz.gcnerations-

The analysis of variance of (Wr— Vr) for plant
height is presented in Table (2). 1t showed that the
differences between arrays were insignificant, indicating
a constaney of (Wr— Vr) and the environmental effects were
considered to be equal zero. Moreover, the value of regre-
ssion coefficient (b) of v, VE) in F, was highly signifi-
cant differing from zero. Meanwhile, value of (b) was
insignificantly different from unity, Taple (3). But in

F, the value of regression coefficient (b) of (W, Vr) was

2
insignificantly different from both zero and unity.

Estimates of the components of genctic variance
are given in, Table (1). The results showed that the (D)
Yalue was positive and highly significant, in E, and F,
while (H,) was highly significant with positive values in
Fy and F,. The value of (Hl) was highly significant in
two generations F, and F,. In the Fy and F, the ( F dwas
highly significant with positive'values. The (hz) values

were insignificant in both Fl and F, generations, Sugges-

ting that the effect of dominance was due to heterozygosity.

The proportion of the genetic components and heri-

tability estimate are shown in Table (3). The estiwate of
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2
degree of dominance (Hl/ D)ll' was (0.630) in F, and

(-0.351) in F, denoting partial dominance . This was also

2
cxpressed by regression line in Figs. (11, 12). The ratios
of (32/4H1) were (0.143) in Fl and (0.138) in Fz,therefore,
the [requency of positive alleles was not egual to the
frequency of negative ones at loci exhibiting dominance in
the parents. The ratios of {(Kp/ KR) were {0.538) in F,and
{0.813) in F2’ suggesting that recessive genes were in
excess, a conclusion which was reported by the positive

(F) value. The (K) values were (0.055) in Fl and(-0.102),
suggesting that there was one group of genes exhibiting

dominance for this trait. Narrow sense heritability was

high (93.13 %) in F, and (91.75 %) in Fé. The values of

1
correlation (r) were (0.540) and (0.815) in F, and Fy »
respectively. In both generations F1 and Fy the values

of prediction (rz) were (0.292) and (0.664), respectively.

These results are in agreement with those of
Chung, (1976) who showéd high ratio of heritability for
plant height, Doucet, (1978), who observed partial domi-
nance for stem length and strong negative correlation bet-
ween seed yicld and stem length. Doucet, (1980) who tound
nigher domindnce and partial domiunance for stowm kengih
and Parelek, (1980) found partial domi-~

nance for stem length
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1- 0. nissensis
2- 0. biennis

3- O. coronifora
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Fig. (11): W, VvV, regression for plant height of F,.
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Fig. (12): W, vV, regression for plant height of Fy.
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5- Number of fruits_per plant

Data in Table (3), indicate 2 constancy of (Wr,Vr)
and the environmental effects were considered to be equal
zero in F1 and F, generation. Moreover, the value of reg-
ression coefficient (b) of (W, Vr) was highly significant
different from zero in F1 and FZ‘ But it wés insignifican-
tly different from unity in F, and significantly diffe-

rent from unity in F2.

The components of genetic variation in, Table (4)
showed that the component of additive gene effects ( D)
as well as the other components were highly significant in
both F; and F, generations. The values of (F) effect were
insignificant in Fy and highly significant in Fg. The
values of (Hl) were highly significant in both F, and F,
generations. The values of (Hz) were significant in Fl
and insignificant in F,. The values of (h2) were insigni-
ficant in both F, and F, generations. The values of ( E)
were insignificant in F and highly signjficant in Fy

1

generation.

The prbportion of genetic components and heritabi-
lity values were listed in, Table (5). The averzge degrec
of dominance (Hl/D)ll2 was (0.41) in Fl and (0.350) in Fy

generation indicating the presence of over dominance .
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The proportion of the genes witih positive and
ative effects in the parents (Hy/, HI) was (0.200) in
T ané (0.22) ino‘F2 generation. This indicated a symmet-
cicgl cistributions of positive and negative alleles at
13ei exhibiting dominance in the pareats. The proportién
o comiirant and recessive genes in the sarents (HD/ KR)was

(.223) 1n and (1.489 in F, generation. This rcveuled

F
1
rat :ra2 proportion of dominant alleles was higher than the

croassive alleles in the pavents. The ratio of (hzlﬁz)(K

4w
oD

wes $2.500) in Fl generation, sugcestipg that one group of

genes sxbibiting dominance was involved. Narrow sense herj-

teoiiiiy was (95.39 %) and (65.32 %) in F, and F, gencras
-ions. The values of correlation (r) ~were (2.338)
ard (3.79) in Fy and F, generations and the(rz) values were
(3.532) and (0.828) in Fl and F,.

The cxamination of the distribution of arrays on the

(13%in F, shows that O.coronifera occupies position

craph F1

ua

near the cnd of the regression line, and O. odorata have
the recessive side. Mleanwhile, the parents O. odorata.

and O. nissensis have intermediate position on the regres-

ssion line, on the other hand the parent of O. biennis

have dominant, side, whieh was supported by the value of

1/2 L . .
(#,/ o’ /2 y (0.410). Table (;)?Flgure (10 ) shows the regrl

.ssion line of F,has fallen at approximatly the origin,i“diCﬂtlng

the prescnc: of complete domninance the parent O. odoratas have
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1- 0. nissensis
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Fig. (11): W, v regression for number of fruits/

plant of Fg.
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a recessive gene side while the parent 0. biennis_had

a dominant allel. Both the parents O. coronifera and O.

_odorata have a middle position, where the value (HllD)l/2

. {0.350) Table (3)

These results are in agreement with those of Gmran
and Alkins {(1973) who found highly positive corrclation bet-
ween number of fruits and seed yield, Kupyaﬁskaya (1973) ,
indicating that the Fl hybrids exceeded their parent and

in F. most hybrids were intermediate between their parents.

2
Nikandrova (1979), parelek (1930), also found dominance- OF

over dominance effects for number of fruits and Prygup and

polonetskaya, (1983) found that coefiicients of heritability

in the broad sense werc high.

3- Number of seeds _per fruit

. it s

The analysis of variance of (Wl - Vr) for number of
seeds per fruit revealed that the differences between arrays
were insignificant in both F, and F, generation indicating
inconstancy of (Wr- Vr) over arrays and the environmental
effects were considered to be zero , Table (2). Moreover,
the value of regression coefficient (b) of (v, - Vr) was
highly significant different from zero in both F, and Fo
generations. dleanwhile, vaiues of (b) were insignificantly

different from unity in both F, and F, generutionsHTBble(ﬁ).
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The componenls of genetic variation arc presented
in Table (3). The results showed that the {D) value was
highly significant in both F1 and F, generation and the
(HZ) value was hignhly significant in Fy and inéignificant
in Fy generation. The components of (Hl) were highly s{g-
nificant in F, and insignificant in F,. The (F) values
were highly significant in botd Fl and F, generations .

The (hZ) values were insignificant in F and F, and the

(E) values werc insignificant in F, and highly significant

in F, generation .

Th+ proportion of the genetic components, herita-
bility, © and £ are listed in Table (5). The averagc
degree of dominance (HIID)llz was (0.77) in Fy and (0.153)
in F,, denoting partial dominance, which was also shown by
the regression line in Figs. (15 ,16). The ratio of (thfh),
was (0.081), (0.149) in both F, and F, generations. There-
fore, the frequency of positive genes was not equal with
the frequency of negative alleles at loci exhibiting domi-
nance in the parents. The ratio of dominant to recessive

alleles (Kp/ KR} was (2.688), (2.860) in voth F, and ¥,

i am W e b e

generation, The proportion of dominant recesswe genes.

mearly: equal in the parents. The ratio of (nh®/H,) was

-0.540 in F, generation *
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Narrow sense heritability was high giving the
values 87.566<% and 95.8%cin Fl and FZ’ respectively. The
correlation values bectween number of seeds/ fruits and
weight of seeds were (0.837) and (2.48) in Fy and F,, the
values of prediction (rz) were (0.887) and (6.152) Fy and

F, generations

L

The graphical analysis in F, shown in Fig. ( 13 )
indicates the distribution of parents on the diallel graph

places Q. nissensis at the recessive side and O. coronifera

o — - ———— — o — s = S S

at the dominant side, while the parent O. odoraia and O.

biennis have positions nearly at the middle regression line,

which is in agreement with the result Aetccted [rom the

parameter (Hl/D)1/2 = (0.772). Table { 5 .

The graphical analysis of FZ the Foq showd that the parent
O. nissensis have & recessive genes, wnile, the parent 0.
coronifera have a dominant genes. These results are in
accordance with the result detected from the parameter
(H,/ D)ll2 (0. 153)Table(5\F'g(lﬁiThe obtained results are
in the same line with those found by Allen (1976) who repor-
ted that environment bad no effect on herltabxlity, Rubes
(1978) who found non allelic interactions in the wheri-
tance of seed number, Shehata and Coms tock (1976) who found

that seed size was negatively correlated with number of

seeds/ fruit, Doucel (1978), who observed complete daminance
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for seced number and found strong positive correlation bet-

ween seed yield and number of seeds/ fruit-

5- Weight of seeds_per_plant :

Data in Table (2) showed that the analysis of
variance of arrays mean square was insignificant in Fl and
highly significant in Fz generation indicating a constancy
of (wr— Vr) and the environmental effects were considered
to be cqual zero in Fl and was not considered to be cqual
zero in F2. Moreover, the value of regression cocfficient,
() of OV, v.) was highly significant in Ty and insignifi-

cant in F, generation but it was insignificantly different

2
from unity in both F, and F, generation, Table (3).

The components of genetic variation in Table (4)
showed that the component of addtive gene effects ( D)
were highly significant - in both F, and F, generation,
the value of ( F ) was insi-gnificant in F, and highly
significant in F, while the (H;) value was insignificént
in Fl and highly significant in F,. Mot?over, the values

of (H,), (hz) and (E) were insignificant in both F, and F,

generations .
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The proportion of genetic componentg and heritabi-
lity are listed in Table (5). The average degree of domi-
nance {HIID)“2 were (0.13) and (0. 751) in both F, and F,
generations denoting over dominance. - The proportion of
the genes with positive and negative effects in the parents
(H,/ H,) were (0.170) and (0.02) in both F, and F, generatd
ion; This indicated asymmentrical distripbutions of positive
aﬁd negative alleles at loei exhibiting dominance in the
parents. The proportion of dominant and recessive genes
in the parents (KDI KR) were (0.770) and (1.520) in both
F1 and F2. This revealed that the proportion of dominant
alleles was higher than the recessive alleles in the parents.
The ratio of (hleZ) was (0.130) and (0.132) in the two
generations' » suggesting that one group of genes ex-
hibiting dominance was involved. Narrow sense heritability
values were higher (95.95 %) and (95.89 %) in poth genera-
tions' _ Values of (r) were (0.158) and (1.269) in

both generation and the prediction values (rz) were {(0.025)

and (1.610) in thet F; and F, °

The regression line intersects W, axis below the
origin indicating dominance in the F; whieh is in accor-
1/2
dance v:th result detected from the parameter (H / D)f (0.150)
* table (5 ). As indicated by the distribution of the points

presentlng the different arrays along the regression

line, O. odorata possesses as excess of dominant over




~53-

recessive genes for weight of seed/ plant, while Q. cOFOT_

nifera possesses &an excess of dominant genes Fig. (17).

s e e =

The graphical analysis in Fy for weight of seed/
plant is shown in Fig. (18). The distribution of parents
on the Qiallel graph places the parent of O. buenglg at

nant side, while parents O. coronifera and O. nissensis
have positions nearly at the middle regression line, in-
dicating that these parrents possess different proportions
of genes exhibiting dominance. The regression line, in-
tercepted the W axis below the origin suggesting over do-

minance, which is in accordance with the result detected

from the pramater (Hll D)1’2 = (0.721). Table (9 ).

These results are in accordance with those repor-
ted by Omran and Atkins, (1973), who found that seed yield
was highly positively correlated with number of fruits in
flax, Allen (197%‘!who found no effect for environment OR
heritability of seed yield, Rubes, (1976) observigd non-
allelic and additive interaction for": seed yield with
over domlnance Shehata and Comstock, (1976) = found that
seed yleld was pos:tlvely associated with number of bolls,
Douecet (1978) reported that partial dominance for seed
yield and epistasis was significant for yield and stem length,

Doucet, (1980), found higher values of dJominance,
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seed weight- and Erminov and Dynnik, {1981) who observed
that coefficient of heritability for seed size was high

(78 %)

6- 1000- seeds weight :

The anova of (VW - Vr) for weight of 1000 seeds
showed that the differences between arrays mean of squares
were highly significant ia Fl generation. This indicated
a constancy of ( Wr - Vr) over arrays and environmental
effects were not consedered to be zero. But in F2 genera-
tion differences were insignificant indicating a constancy
of CWP— Vr) over arrays and environmental effects were con-
sidered to be zero Table (2). DMoreover, the regression sig-
nificantly different from zero in F, and insignificantly
different from zero in Fo- Regression coefficient of (W,

Vr) was negative and highly significant in Fo (Table 3).

The components of genetic parameters in Téble (4)
showed that the values of (D) were highly significan and
differ from zero in both F, and T, generations. Howev;;,
the values of (F) were insignificantly in Fy and highly -
significant in Fy, but the values of (Hl) were highly sig-
nificant in both F, and F, generations. The Hy valuesl |

were highly significant im F, and insignificant in Fy

but the values of (h2) and (E) were insignificantly in ¥,
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and highly significant in Fy generation.

The proportion of the genectic corponents and heri-
tability are given in Table (5). The estimate of degree
of dominance (HllD)l/2 was (1.170) in Fy and ( 0.470) in
r, generation denoting partial dominance. The ratio of

(H Hl) was (0.190) and (0.600°) in both Fy and F, genera-

2/ 4
tions. This indicated asymmetrical distribution of posi-
tive and negative alleles at loci exhibited dominance in
parents. The ratio of (KD/ KR) was (1.530) and (0.220) in F,
and F2 generations, showing that the proportion of dominant
alleles was greater than the recessive alleles in the parents.
The ratio of (hzlﬂz) (K) was (0.100), (-1.500) in both T, and

F, generations suggesting that one group of genecs exhibiting

2
doiminance was involved. Narrow sense heritability wa&/ﬁ/
N

(62.69 %) in F, and (92.00 %) in Fy generations. The values

1
of (r) were (0.840) and (0.148) in F, and F,. The predic-

tion values, (rz) were (0.140) and (0.022): in both Fy and

-

Fo generation,respectively.

The examination of the distribution of ar}ays on
the graph in Fl shows that parent 0, Eiggggsis have rece-

ssive side while the parent of O. odorata possess domi-

nant genes. DBoth parents of O. coronifera and O. ELEEELS

have a positioms nearly middle regression line which is
in accordance with result detected from the parameter

(/) E Fig. (190
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In the graphical analysis Fig.(zbrThe distribution ol

sensis have recessive

arrays in Fy of the parent_ of O. nis
genes side while the parent of O. co+onifera have dominant
_genes this result was in accordance vith the result detec-

ted from the parameter (Hl/D)l/2 = {0.470) Table (9.

In this connection similar results were reported
by Omran and Atkins (1973) who foun high negative corre-
lation betwecen seed yield and 1000 eceds weight, Douct ,
{1928) noted that partial dominanceﬁwas observed for 1000
seeds weight while, additive genc effects were signifi-
cant for 1000 seeds weight and greater number of dominance
genes for 1000 seeds weight and found strong positive cor-

relation between seed yield and 1000 seeds weight.
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"o Farliness Plant heipht Bumber of frovts  Haber of sceds it of keeds Weipht of HXK)
w Y f plant Jfruid ! plant sceds
ﬂ_ ﬂu ﬂﬂ vu ﬂ_ eu vﬂ ﬂ» T_ 1m ﬂ_ 1u
* *
M et s T L IS L PN L R LU IR R YR aohd a3 azee 31 22062 aeoal B gomn. 8T oLedd
- L a (X . e L - - h [ L4 [ ]
ienntypes 1A 10N4Y, 67 IDORG, 05 H023.76  320) .40 n::;m.nq TRIGH. AT 19670.64 214941.59 8103)1.78 179).61 109,32 0, 0nd
.e . . (3] 't 1)
fenn., ¥ Dlockss 44 129.82 17.30 37.90 5,10 5.71 228,15 49.53 135,96 87.465 17444.44 6.073 0.009
Lreare 1084 1R, 20 mne. 77 nn, 765 33,00 N.7TR6 756,90 14.38 202,649 7.8 570.74 0.0)6 g.030

* Sipniliennt,
2 ttiphly sipnifiehnt,

—
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Tablu (2 v">==_¢:n ol wvur

R L L L L R

P T L E R T et i

funce of :<_. - <_.. values foe T, und Iy generovtions of D. om_..mw.m_MWm sp.

f e mamestaacmA-iiEeEmssAATpeEASTASsEmdASsASMSSsmmSSaESEeess e w S

Number of Number of Weight of Weight of
S.VY. D.f. Esrliness Plant height seeds / .
. fruit /fplunt sceds/rullt plunt, 1000- seceds
w_ generations
Repliications k] 1722.630 373,180 45,640 158250.410 1217751.917 1.680
1 33
Arcays 3 lu786.080%* J164.150 3832.930°** 1626845.100 11080990.54 4.100
Error a 1515.150 15123.760 305,050 588059.000 $028266.00 1.100
' m» generutions
Replicutions | 6157.090 1048.750 2210.270° 14005,820 20059.98¢%* c.ucon‘
Arruys 3 157035.110 313,170 2278.150" 543%.280 24410.650* u.010
Ercor 9 INLIaB . 690 J129.540 3551.250° ak23f1T0 0258/870 0,080

* Significant.

;Alvnn-l|||U||..n.||n-nnuccu--unlll-:lllllA-lllllllllllllllflllllltlllIllllluallilllll

«+ Highly significant,
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Table (3): (Wr, Vr) regression coefficients in F,

No. Character Genera-
_bz0_ b-1_
measurement ration b sb
o o o e m e mmmmma o sb_______ sb____
1 Floring time Fl 1.04 + 0.44 2.36%%* 0.09
(Earliness) Fy, 1.95 + 3.16 0.62 0.30
2 Plant height Fy 0.92 + 0.04 23.00** -1.00
F, 1.05 + 3.80 0.27 0.01
3 Number of fruits/plant - Fy 0.97 + 0,11 8.81** -0.27
F2 1.08 + 0,04 27.00%* 2.00*
4 Number of seeds/fruit F, 1.01 + 0.10 10.10 0.10
F, 1.0 + 0.03 23.66** 0.33
5 Weight of seedsyield F, 0.97 + 0.11 8.81** -0,27
/ plant F, 0.16 + 0.61 0.26 -1.37
6 Weight of 1000 seed Fl 0.67 + 0.11 6.09*%* -3.00%**
F2 0.04 + 0.32 0.12 -3.00%*

*, ** Significant at 0.5 and 0.1 level of probability,

respectively.
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II- Cytological studies :

The main features of the individual chromosomes in

_—— o i ——— ——— ————

Considerable differences in stainabilfty of proximal
and distal regions of the chromosomes were observed. Region
near the centromere is always more dense and strongly stained,
whereas. the distal parts of the chromosomes are very slightly
stained as a rule. Similar observations were performed ecar-
lier by Cleland 1972. According to this observation the dis-
tal region of chromosomes of Oenothera is euchromatic, whereas

the proximal one is heterochromatic.

The number, size and shape of arrested métabhase chro-
mosomes in the mitotic division provide the most reliable in-
formation for a comparative study of the concerned karyotypes.
Arrested metaphase chromosome of the four species of Oenothera
were studied, The number of examined cells were five for each
species studied. The microscopic examination, conclusively ,
confirmed that the somatic¢ chromosome number jn all taxa 1is

2 n = 14.

The characteristics used to identify the karyotypes

included: Length of chromosomes (in p) of short arm, long
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arm, total length of the haploid complement and length and
distance from centromere to any secondary constrictioin.in
any particular chromosome, as well as their mean values.
Tables &, 8-,']& and {é show the calculated short to long
arm ratios (S: L),centromeric indicies (C.I1.) and chromosome
type for the previous taxa respectively. Photomicrographs of
somatic cells and drawings are included in the data of each

taxon.

A: Parents_:

o e i T T T " W T e T e ke . D e e Sk el

The main characteristics of the haploid complement
are presented in Table(6;7"rhe total length of the chromo-
somes as average of 5 cells, canged from 29.85 to 46.35 p
with a mean value of 29.10 + 0.4]. The average iength of
chromosome 1 (the longest) is 5.84 p contributing about
20.03 % of the total length of the haploid complement. The
chromosomes I, II, and I{l are metacentric, the chromosomes

Iv—gzzdgfg:;‘;RrOCentric and the chromosomes VI and VIl are

subacrocentric., The average length of these chromosomes (II
to VII1) are 5.54, 5.24, 4.89, 4.09, 2.55 and 0.95 ﬁ, respec-
tively. The centromeric index values of chromosomes IV and V
are low (0.10- 0.12). Meanwhile those of chromosomes I, II,

111 and VI were high (0.55, 0.55, 0.50 and 0.40, respectively).

Photomicrographs oi five well spread mitotic cells are
shown in Pigure (21) (a, b, ¢, d and e), showing six metacent-

rie, four acrocentriec and four submetacentric, chromosomes.
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2- 0. biennis L. var. grand:flora :

The main characteristices of the haploid complement
of this species are found in Table \5 /9 yThe similarity bet-
ween the karyotype of this species and that of the previous
one was obvious. The total length of the chromosanes,(?wnﬂge
of five cells)ranged from 22.02 to 33.39 p with a mean value
of 25.45 + 0.12. The average length of chromosome I (the
longest) is 7.06 p contributing 23.42 % of the total the length
of the haploid complement. Chromosomes I and Il were meta-
centrie, meanwhile the chromosomes 11, IV and V are acrocen-
tric . Chromosome IIl is characterized by the presence of
sattelite. Chromosomes VI and VII are subacrocentrie. The
centromerie index reached 0.50 in the chromosomes I and II,
and ranged from 0.12 to 0.31 in the other five chromosomes

(11 to VII).

Photomicrographs of five well- spread mitotic cells
are shown in figure, (22)a, b, ¢, d and e, showing four meta-
certrie, six acrocentric with a sattelite in the third chro-

mosome and four subacrocentric.

3- O. corpnifera Reﬂﬂer :

The main features of fhe haploxd complement of this
species are shown in Tableflolll)The total length of the ch-
romosomes ranged from 26.80- 39.44 p, with a mean value of

30.22 + 0.06. Chromosome I and Il are metacentric with the
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centromeric index values 0.48 and 0.50, respectively.

Chromosome I11 is submetacentric with the centromeric index
value 0.41. Chromosomes IV and V are characterized as acro-
centrie with centromeric index 0.12 and 0.11, respectively .
Meanwhile chromosome VI and VII are subacrocentric with cen-

tromerie index 0.36 and 0.27, respectively.

Photomicrographs of five well- spread mitotic cells
are shown in Fig.(23), &, b, ¢, d and e, showing four meta-
centfic; two submetacentric, four acrocentric and four sub-

acrocentric.

4- Q. odorata jacy :

Data concerning-lpe-haploid complement of this species
are shown in Table({§:13yuhere the total length of the chromo-
somes, ranged from 16.82- 29.58 with a mean value of 18.00
+ 0.08. The average length of chromosome I (the longest) is
4.49 p which contributes 23.96 % of the total length of the
haploid complement. The chromosomes I,II and III are meta-
centric and the chromosomes V,VI, and VII are acrocentric .
The centromeric index of chromosomes 1, II and II1 are the
same giving the value 0.49, while that for the chromosome IV

is 0.44. For the chromosomes V, VI and VII the index values

are 0.07; 0.10 and 0.10, respectively.

Five photomicrographs of well spread mitotic metaphase

ntric and six acrocentric (Fig.24).
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The main features of thé karyotypes of the different
species outlined in Table (lzsindicate that all these spe-
cies have 2n = 14. The data obtained in this study confirm
those reported by stinson(1953);Ary~ Avand (1976), Pogan

et al. (1982) and Nishikawa (1985).

There are marked variations in the karyotypes of the

available species of Oenothera as indicated Table(19).0

any chromosome of the other species. O. coronifera has the

total length of the haplioid complement, i.e. 30.21 u, while
———

the Q. odorata has shortest haploid complemeﬁt giving the

value (19.00 p).

R p—

Three chromosomes (a, b and ¢)}. Fig. (5) were meta-

centric and two (d, e) were acrocentric and the last two

For O. biennis, two chromosomes were metacentric (a,b),
three chromosomes were acrocentric (¢, d, e) and two chromo-
somes (f, g) were subacrocentric. It is worthy to mention
that chromosome "e" possess satellite. The obtained data
on O. biennis were different from those recorded on the other
studied species. The incidence of one satellite on the chro-
mosome "e"” of Q. biennis is in agreement with that of Steiner

and Stubbe (1979).

(a, b),one submetacentric (c¢), and two were acrocentric (d,e)

and two as subacrocentric (f, g).
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Table (12) Characteristi

¢s of the chromosome complement of O. odurata.

Mean length and ran f variation i i t r
Chromosome © B ge o Jation iIn Tmicrons  pa. % S: L C.L .:3“..”%30
No. Short arm Long arm Total
1 X 2,2440.02 2.25+40.02 4.49+ 0.01 23.96 1: 1.00 0.49 m

range 2.00-3.56 2.15-4,56 4,30- 6.52

I X 1.74+0.01 1.75+0.02 3.49+ 0.01 18.62 1- 1.01 0. 49 m
range 1.53-3.25 1.35-3.25 3,20- 4,56

M X 1.54+0.01 1.5740.02 3.11+ 0.03 16.60 1: 1.01 0.49 m
range 1.32-3.25 1.15-3.25 2.50- 4,50

v X 1.1240.03 1.4340.03 2.55+ 0.02 13.61 1: 1.27 0.44 sm
range 1,05-2.68 1.3273.20 2.32- 450

v X 0.14+0.05 2.01+0.03 2.15+ 0.03 10.73 1:13.86 0.07 t
range 0.01-1.50 2.00-3.05 1.90- 3,20

VI X 0.18+0.01 1.5240.03 1.70+ 0.03 9.17 1: 9.30 0.10 ¢
range 0.08-2.15 1.32-3.20 1.50- 3.20

VIl X 0.14+0.05 1.37+0.03 1,51+ 0.03 7.11 9. 45 0.10 t
range 0.04-1.20 1.20-2.56 1.10- 3.20 .

Total X 19.00+ 0.08
range 16.82-29.68

R.L. = Relative length of nr._o_,:omo:..m. S.l.. Short to long arm ratio,

C.I. = Centromeric index. m - meracentric

sm = sub-metacentric,

= acrocentric.
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Table . ﬁw Length in microas of short arm, long arm snd 10tlal of the homologus chromosome (s and b) of chromosome comp ] ement
€1- ¥11) Q. odorats and their aversge ss measurement in mitotic metaphase plates{x. 2083). Helatlve length [(R.C.)

Is calculated a3 percent of total length of the haplold complement tH.C.L.). Secondary constriection {3.C.) located
in the short arm of chromosome V located.

B L il b e e e e R T T T L L T

1 11 111 v v ¥ VIt

e memmamammeemeaces  maratese—ee o oesceieacsmcesasmmcmesacs  se-sesenemssescsa-=  Tolal

Cell
Ne.

Chr oo, mmwrwrEeaemamedamo® mwemeeeemememmocee=memee e emeemmem-—da-——uaa

Short Leng Total Short Long Total Short long Total Short Long Total Short Long Total Shorl Lomg Totsl Short Long  Total

1 2 a 2.2% 2.25 4.3%0 .70 1.80 .50 1.50 1.50 .00 t.00 1.500 2.50 0.20 1.80 2,00 D0.01 1.60 1.70 0.10 l.20 .20 18.5¢0
b 2.25 2.25 4.50 1.80 1.70 .50 1.50 1.50 i.00 1.00 1.50 2.50 B.15 1.8% 2.00 0.29 1.60 1.80 0.20 t.to 1.30 19.50
a*b/? 2.2% 2.2% 4.50 1.75 1.75 3.50 1.50 1.50 .00 1.00 1.50 2.50 0.8 1.82 2.00 0,8 1.60 1.7% B.15 1.13 1.30 18,55
2 a 2.20 2.30 4.50 1.7% 1.7% 31.50 t.60 1.60 3.20 1.20 1.30 2,30 0.10 2.00 2.10 0.20 1.40 1.8¢ 0.10 L.40 1.5%0 18.40
b 2.2% 2.30 4.5% 1.70 1.70 .40 b.5% 1.5% 3.10 1.10 1.40 2.50 0.20 2.00 .20 0.30 1.50 [ % 1) 0.1% 1.48 1.80 19.15
ash/2 2.23 2,30 4.53 1.70 1.75 3.45 1.57 1.58 3.15 1.15% 1,35 2.50 B.15 2.00 2.15 o0.2% 1.4% 1.7% 0.13 1,42 1.5% 19.03

3 L} .10 2.40 4.50 i.8¢0 i.80 3.60 1.60 1.70 1.3¢ .20 l.40 1.680 .05 z.0¢0 2.05 0.10 1.40 1.30 09.20 1.18 1.38 18.8%
b 2.10 2.30 4.50 1.70 1.70 3.40 1.35% 1.6% 3.20 13.0 1.40 2.70 0.05 z2.00 2.05 0.13 i.85 1.80 0.10 1.10 1,10 18.83
a+b/? 2.15 2.3% 4.50 1.73 1.75 3.50 1.50 1.8 3.25 1.2% 1.40 2.85 0.05 2.00 z.05% 0.13 1.52 1.85 0.13 1.19 1.1% 14,88
4 ] 2,20 2.30 4.50 t.80 1.70 3.50 1.80 1.60 1.20 1.2¢0 1.30 2.5¢8 1.50 1.35 z.00 0.2% 1.50 1.7% 0.20 1.20 1.40 ln.9s%
b 2.25 2,30 4.53% 1.80 1.70 .50 1.5% 1,55 o 1.10 1.40 2.50 0.25 1.75 .00 0.13% 1.70 1.85 o.10 1.20 1.0 18.50
a+b/? 2,23 3.30 4.5) 1.80 1.70 3.50 1.57 1.58 .15 1.1% 1.3% 2.50 0.20 1.80 2.00 o0.20 [ 1] 1.80 0.13 t.10 1.33% 18.83
U T e e L ikttt R R R A P P R L P R Y R L b LT
5 a 2.10 .30 4.40 1.56¢0 1.90 3.590 I.50 1.50 3.00 i.0% 1.50 2.%5% 0.20 1.80 1.80 0.20 1.40 1.60 g.28 1.13 1.3% 18.20
b - 2.2% 2.1% 4.40 1.7¢ 1.80 3.50 1.50 1.50 1.00 1.00 r.80 2.60 0.10 1.80 1.90 0.20 1.55 1.7% 0.10 1.30 1.40 18.55
arb/2 2.7 .23 4.40 1.65 1.85% 3.50 1.%0 1.50 .00 1.03 1.55 2.58 0.15 1.70 1.85 0,20 1.58% 1.70 0.1% 1.12 1.3 10.40

e ——— —oma. g e ke ok ok e R e e W R M=

Total 22.05 22.8% 44,90 07.3% 17.55 34.90 15.4% 15.8% 30.i0 11,15 14.30 25.43 1.4% 18,65 20.30 ).35 15.30 17.15 1.45 12.28 13.8% 19.35
X To2.09 2,295 4.49 V.74 1,78 3.49% 1.5% 1,57 311 1.12 1.43 2,55 0.145 1.87 2.01 0.13% 1.5) 1.72 0.14% 1.23 1.37 18.74
Sx 0,732 ©0.758 1.489 0,012 0.02F O0.01% 0.01% ©.623 0,035 0,033 £,030 0,02} ©0.055 O0.800 0.655 0.004 0.25% 0.28) O0.053 0.409 0.038 0.088
R.L. % 11.76 12.19 23.96 9.29 9,39 13,82 4.27 8.33 18.60 5.59% 7.81 13.8) 8.750 9.9% 10.73 .0l LY 9.18 B.7TT4 8,580 T332 100.00
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Table {14) The principal features of the haploid complement in the different species of oenothera.

Chromosomes
Species 11 m o v v Vi VIl .?_:a
L. Type I.. Type 1. Type I.. Type l.. Type L. Type 1.. Type
O. nissensis_ 5.84 m 5.54 m 5.24 m 4.89 1 4,09 t 2.55 st 0.95 st 29.10
0. biennis 7.06 m 625 m 3.92° ¢ 2.61 t 2.34 1 2.02 st .25 st 25,45
0. coronifera 700 m 631 m 517 sm  3.98 1t 314 2.56 st 2,06 st 30.22
0. odorata 4,49 m 3499 m 3.11 m 2.55 sm 2,15 1t 1.70 ¢ 1.51 t 19.00

L.

m,sm,st and t represent metacentric, submetacentric, subacrocentric and acrocentric

* With satellite,

Length in micron.

chromosome respectively.
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B~ Interspecific_hybrids_:

}1- O. nissensis x O. biennis :

Examination of the F} PMCs of the cross O. nissensis
x O. biennis, table (15)indicated that the percentage of
total abnormailities (4.27 %) exceeded each of the two parents.
The kind of abnormalities in PMCs that take place in higher
percentage, than both parents were lagging (Fig.Z7 ) and bri-
dge (Fig.2%). The percentage of chromosomal and chromatid
bridges detected in the hybrids between the two species was
higher (1.7! %) than the two parents. This might be due to
.the presence of heterozygous inversions between homologous
chromosomes. The higher percentage of lagging in Fi (2.56 %)
than the two parents might be attributed to dessimilarities

of chromosomes in both species .

2-

no

nissensis x O. coronifera :

Values of the two kinds of abnormaltities in subsequent
PMC's division were higher increased than those of the two
parents (Fig.l?l) indicating the presence of heterozygous in-
Jvfsgiggmbetween homologous chromosomes and the dessimitlarities

between chromosomes of the two species.

3- 0. nissensis x O. odorata :

One cell from 80 PMCs exhibited bridge chromosomes in

this cross, with (1.25 %) (Fig.2% )}, while this bridge was




T T
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not observed in both parents for lagging chromosomes. The

F. exceeded both parent.

1

4. O. biennis x O. coronifera :

e il e st e P 0

The total percentage of abnormalities in Fl was
{(3.00 %) with mean value (1.301). Fig. (28). This value was
higher than values in both parents (1,11 and 1.82 %, respec-

tively).

5. O. biemnis x Q. odorata :

The number of cells with bridges was 3 cells with
(1.52 %) from the total PMCs examined. This value in F,
exceeded those of both parents. Also, the lagging chromoso-

mes in F, PMCs were more than those in parents Fig. (28).

The total abnormalities was (3.02 %) with mean value
(1.51 %) for bridge and lagging chromosomes (Figs. 27 & 28),

which higher than that of each of the two parents.

Generally, the total percentage of abnormalities (bri-
dges and lagging) in the interspecific cross of oenothera was
higher than the total percentage of these abnormalities in
the parental species. This may be due to the degree of homo-

logy between the parental chromosomes.
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111- Chromosome conf iguration for_parents_and hybrids:

1- Hybrid between O. nissensis (2n= 14) and Q.

ggronifeza (2n = 14) P

The frequency of each type of chromosome configurat-
ions and percentager of each type were calculated in meta-
phase I, table {(16). Sixty three of the cells belonging to
_9. nissensis-we;e examined. The most common types of confi-
gurations at metaphase I in this species were 6 ® + 4 prs
(31.80 %) and 10 O + 2 prs (26.57 %). For the other parent
O. -coronifera, 40 PMCs were examined. The most common types

of configuration were 4 O + 4 @+ 3 prs (27.50 %), 4 O+ 5

prs (22.50 %) and 10 © + 2 prs (17.50 %).

In the hybrid O. nissensis x Q. coronifera twenty
five cells at metaphase 1 were examined. The most common
t ypes of configuration were 6 prs (Fig. 32 ) + 1 pair f{ree
(49.00 %), 5 prs (linear) + 2 prs free (32.00 %) and 7 prs

(star) (20 %).

9- Hybrid O. niessensis x O. odorata: Table 17 -

o e s s o s . et s s
—3 b P el -

The most frequent configuration for the parent
species O. odorata were 10 © + 2 prs (28.05 %), 6 O + 4 prs

(24.39 %) and 4 O+ 5 prs (18.29 %). In the hybrid O. niessensis

x O. odorata, thirty eight cells were examined. The most
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cormon types of configuration were 7 prs (26.32 %), 6 prs

(Zigzag) + 1 pair free (18.42 %) and 7 prs (star)(15.79%).

3- Hybrid O. essensis x O. biennis: ( HU.3f') :

ni
— v ——— ._-=s===.‘=..—.=1=;__.._—__='.—..======_.___._,_ . —— ——

The most frequent configuration in the species O.

biennis were prs (38.79 %), 4 ©+ 40+ 3 prs (17.34 %)

in the hybrid O. niessensis x O. biennis, twenly
three cells were examined, 5 prs {star) + 2 prs free
were the most frequent configurations followed by 7 prs

(30.44 %), Table ﬁ13)‘

ha 't

4- Hybrid O. biennis x O. coronifera: (Fi& .36 ) @

From fourty cells examined in O. coronifera, 4 ©
+ 4@+ 3 prs showed (27.50 %) and 4 © + 5 prs showed

(22.50 %) in metaphase I.

In the hybrid.O. biennis x O. coronifera the exas

mination of 21 in metaphase I, showed 5 prs (zigzag) + 1

pair free (33.33 %). The next configuration was 12 © + 1

pair (28.57 %), Table (19)
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In the parent O. odorata, 10 O + 2 prs (28.05 %)
and 6 @ + 4 prs (24.39 %) were high frequent configuration.
while in the hybrid O. biennis x O. orodrata, the six linear

chromosome + 4 prs free were high frequent (Fig. 335).

6- Hybrid O. coronifera x O. odorata: Table-(2%) :

In the parent O. coronifera, 40 cells wefe examined
and the high frequent configuration were 4 O + 4 © + 3 prs
(27.50 %) and 4 @ + 5 prs (22.50 %). In the hybrid O.
coronifera x O. odorata, the 12 cells (50 %) had 7 prs
zigzag and 7 cells (29.17 %) had a 14 chromoscme as a open
ring. Generally, the total number of different types of
chromosome configuration at metaphase I were 3 in the first
hybrid, 7 in the second, 3 in the third, 5 in the fourth, 3
in the fifth, and 4 in the sixth one. The most frequent
configurations were 6 prs {shape g8) + 1 pair freee in the
first hybrid, 7]|prs in the second; 5 pairs {star) + 2 prs
free in the third, 5 prs (Zigzag) + 1 pair free in the
fourth, 6 (linear) + 4 prs free in the fifth and 7 prs

(Zigzag) in the|sixth one (Fig. 317).

Similar results were found by Jean and Linden

(1979) In the‘hybrlds 0. niessensis x O ?doraté

‘coronifera x O.| odorata. The most frequent
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Table ( 16): Chromosome configuration at Metaphase 1 in F,
in hybird of O. nissensis x O. coronifera and

its parents .

_.__._-.__...-_-—..__-....--.-_-.—--_...._——_-_...-_..-_-__.-_-——_-.—--_—..-.--._..

E;grids Type of chromosome i?mgzils Per-
or configuration observed centage
parents
prs 7 3.18
-EE © + 4 prs 20 31.80
éi ® + 3 prs 11 17.46
_3: 10 @ + 2 prs 18 26.57
=t ® + 5 prs 10 15.90
o ©+ 46O+ 40+ 1 prs 2 3.18
Total 63 100.00
______ B ki e emmm—mmmmmmmm—e——mmmm—mmSooTmTTTT
-E% Ei 5 prs (1linear)+ 2 prs free 8 32.00
el el 7 prs (star) 5 20.00
_QFNSE .6 prs (shap 8) + 1 prs free 12 48.00
OiZhe O
Total 25 100.00
prs 3 7.50
® + 4 prs 3 12.50
® + 3 prs 2 5.00
=t 10 © + 2 prs 7 17.50
ol © + 5 prs 9 22.50
i ©+ 4@+ 3 prs 1 27.50
o © + 4 3 7.50

. ® + 4+ 1 prs
Ot : R

_.._-__—__--_-_.-_-—-—-—.-_____._.-.-_..-_.-..__..-.—--_-.-_..---—-—_—..-_.._-..
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Table (i?_): Chromosome configuration at metaphase I in Fl
hybrids of O. nissensis x O. odorata and its

P ———— - e e et i

parents
The ‘ Number
hybr ids Type of chromosome of cells per-
or configuration observed centage
parents g
7 prs 2 3.18
mg ©® + 4 prs 20 31.80
! ® + 3 prs 11 17.46
§E 10 @ + 2 prs 18 28.57
. 2 ® + 5 prs 10 15.90
or . ®+ 40+ 40+ prs 2 3.18
Total 63 100.00
4 prs (zigzag) + 3 prs free 4 10.52
o 5 prs (star) + 1 prs free 3 77.89
= | 7 prs (star) 6 15.79
=] 3
5¢ =1 17 prs 10 26.32
7] =31
alors 6 prs (zigzag) + 1 prs free 7 18.42
- =l ol
o1 = Ol 5 prs (=zigzag) + 2 prs free 5 13.16
Total 38 10¢.00
7 prs 12 14.63
® + 4 prs 20 24.39
3 ® + 3 prs 9 10.98
=
= i0 @ + 2 prs - 23 28.05
S ol 4 @+ 5 prs 15 18.29
4 @+ 460G+ 40+ 1 prs’ - 3 3.66

_-__...___-_..p-_--—_...-—_-—.--_—-—_..——_----__......—_-..—__.-_--——_—-—_-——
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Table ( 18): Chromosome configuration at Metaphase I in F,
hybrids of O. nissensis x O. biennis and its

i A s it e e -—

parents.
The Number
hybrids Type of chromosome of cells Per-
or configuration observed centage
parents g
prs* 2 3.18
*k
wl 6 © + 4 prs 20 31.80
éi ® + 3 prs 11 17.46
ol 10 © + 2 prs 18 26.57
| .
& =t © + 5 prs 10 15.90
®+ 40+ 40+ 1 prs 2 3.18
Total 63 100.00
B kR
5}-”| 5 prs {(stare) + 2 prs free 13 56.52
Sl EN 7 prs 30.44
iy 6 prs (zigzag) + 1 prs free 3 13.04
o1z ol )
Total 23 100.00
7 prs 45 38.79
5 @ + 4 prs 12 10.35
® + 3 prs 18 15.52
] 10 @ + 2 prs 3 1.49
g} 4 ® + 5 prs 10 8.62
- @+ 4©+ 3 prs 20 17.34
ol ol
®+ 460+ 40+ 1 prs 8 6.90
Total 116 100.00

__-—-—_--—-—-——-.-—_--—-..._--—_—-_—-_-.-—--—_——-—-_.--—--—.-—.-_...-—

* pps.= Pairs.
% Q = Circul.

T —T——
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Table (.193: Chromosome configuration at Metaphase I in F,
hybrid of O. biennis x O. coronifera and its

parents.
The Number Per-
hybrids Type of chromosome of cells centage
or configuration observed
parents
7 prs 45 38.79
® + 4 prs 12 10.35
® + 3 prs 18 15.52
) 10 @ + 2 prs 3 1.49
et ® + 5 prs 10 8.62
_EE @+ 4®+ 3 prs 20 17.34
ol oi 4 0+40+ 46+ 1 prs 8 6.90
Total 116 100.00
! 5 prs {linear) + 2 prs free 2 9.52
-Ei §E 5 prs (zigzag) + 1 prs free 7 33.33
Eknéi 2 @ + 6 ? + 1 prs free . 3 14.29
cS.B}xSI prs (ztgzag) + 3 prs (linear) 3 14.29
12 @ + 1 prs 6 28.57
Total 21 100.00
7 prs 3 7.50
a1 ® + 4 prs 5 12.50
o © + 3 prs 2 5.00
Ei 10 @ + 2 prs | 7 17.50
ol © + 5 prs 9 22.50
S O ©+ 4@+ 3 prs 11 27.50
©+ 40+ 40+ 1 prs 3 7.50

__.—__---—-————-__..-_-—__—_--———_—-—_-_...—_-_.p——-.-.—__-.-...-...-__-—
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4

Table ( 20i: Chromosome configuration at metaphase 1 in F,

“ hybrid of 0. biennls x O. odorats and its
parents. “
e iy of evramosones Shis  rer-
or configuration observed centage
PATENYS o icccemmmm-mmmmm————=-oooTSsSSSTESoSTTIITEITOOT
7 prs 45 38.79
© + 4 prs 12 10.33
@ © + 3 prs 18 15.52
E| 10 © + 2 prs 3 1.49
S ol ®@ + 5 prs 10 8.62
@+ 40+ 40O+ 1 prs 8 6.920
Total 116 100,00
10 © + 2 prs free 5 26.32
ol 14 © 4 21.05
Ei = 6 (linear) + 4 prs free 7 36.84
Eﬁd'g! 2 prs (group) + 2 prs group *
dlx'gl 3 prs 2 10.53
2 prs (group) + 5 prs free 1 5.26
Total 19 100.00
7 prs 12 14.63
6 ® + 4 prs 20 24.39
8§ © + 3 prs 9 10.98
= 10 ® + 2 prs 23 28.05
s - 4@+ 5 prs 15 18.29
5 %'5 @+ 46+ 40+1prs 3 3.66

...--———_...-—-..--—.._.——-.——-.—-—-.-—-——-—-—_-_-—-—.—--—----—--_..___—_
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Table { 27): Chromosome configuration at metaphase I in hybrids
3 of O. coronifera x 0. odorata and its parents .

-_..__.-__-.-_-—-..__-_...-_--_-_-_..--—-—-—.—-_.——---—-._—___--—_—_-—__—

The Number
hybrids Type of chromosome of cells Per=—
or : . observed
parents configuration centage
prs 2 7.50
- ®© + 4 prs 5 12.50
35 8 ® + 3 prs 2 5.00
=l 10@ + 2 prs 7 17.50
ol
-S{ ®@ + 5 prs 9 22.50
otel @ + 40+ 3 prs 11 27.50
® + 4+ 40+ 1 prs 3 7.50
Total 40 100.00
o1 12 ®@ + 1 prs 3 12.50
e
gld‘ T® + 1@ _ _ 8.33
'5%43!4 chromosome opend ring 7 29.17
] o
.5l 517 prs (zigzag) 12 50.00
orel 3 24 100.00
prs 12 14.63
@ + 4 prs 20 24.39
‘Ei ® + 3 prs. 9 10.98
é} 10 ® + 2 prs 23 28.05
Siel 4@ + 5prs 15 16.29
40 + 4O+ 40+ 1 prs 3 3.66

- —--——_.._-___.-___.—--—_....—--.-_---—_—_-_._—-——...——--———..—.-.--_--
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Fig. (29): Photomicrographs showing abnormalities in dia-
.kinesis stage in O. nissensis parent :

1- Two cireles 7 chromosomes in each circle.

2- 7 biavalens.

3- Circle from 8 chromosomes, 3 prs.

4- 3 circles in each 4 chromdsomes and one prs.
5- Cirecle from four chromosomes and two prs.

6- Cirecle from four chromosomes and 5 prs.

7 v ramle fwrm cov nmhrrmacnmee and two prs/



Fig.
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( 30 ): Photomicrographs

diakinesis stage

1-

O

(o B ol i« B o BRORR

6,

4 prs.

prs.

8,
10,
4,
4’

4,
4

3 prs.

2 prs,
5 prs.
O4, O 4
04, 03
O 4, 3

showing abnormalities

and one prs.
prs.
prs.

in



-102-

Fig. (31 ): Photomiecrographs showing abnormalities

diakinesis stage in O. coronifera.

|

0000000 20

6, 4 prs,

prs,

8, 3 prs,

6, 4 prs,

10, 2 prs

4, O 4, 3 prs,

4, O 4, 3 prs,

4, 0 4, O 4, 2 prs
10, 2 prs.

in




Fig. (32): Photomicrographs showing abnormali
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diakinesis stage

1-

000000 =20

4, O 4, O 6.

prs-

8, 3 prs.
10, 2 prs.
4, 2 prs.
8, 3 prs.
6, 4 prs.
8, 3 prs.

-

ties

in
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Fig. ( 34): Photomierographs showing abnormailities
diakinesis stage in hybrid O. nissensis

0. coronifera.

1, 2, 5: 7 prs (stare).
3: 5 prs (liner}, 2 prs free.

4: 6 prs line 8, 1 prs.
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Fig. (35 ): Photomicrographs showing abnormalities in
diakinesis stage in hybrid O. nissensis x

9. odorata.

1, 2, 9: 7 prs (stare)

3: 4 prs (zigzage), 3 prs free
4, 6: 7 prs (cricle) .

5: 5 prs (zizzage), 2 prs free.
7, 8: 4 prs (stare), 3 prs free.



-107-

Fig. ( 36): Photomicrographs showing abnormalities in

1: 5 prs (Zigzage); 2 prs free.

2: 5 prs (liner), 2, prs free.

3: 4 prs (Zigzage), 3 prs (liner).
4: 5 prs (ing), 2 prs free.
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Fig. ( 38): Photomicrographs showing abnormailities in
diakinesis stage in O. coronifera x 0.

odorata :
1, 5, 6, 7 = 6 prs (ring), 1 prs free.
2, 3 : T prs (ring),

7 prs (Zigzage).

- -]
-

w0
(1]
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configuration were 7 prs. These results are in agreement

with those found by Steiner and Stubbe (1986).

Steiner and Stubbe (1984) stated that when chromosome
pairihg at meiosis is studied in stable species, it gives in-
formations about the potentialities for genetic recombinations
possessed by species. The nature of chromosome pairing in
interspecific hybrids may provide information concerning the
role, if any chromosomal changes have played in the origin of

the species concerned.

In all PMCs of the interspecific hybrids, bivalents
were observed, however, with different frequencies depending

on the degree of homology between the parental chromosomes.

e- Pollen stainability :

The fertilit y of interspecific hybrids is an impor-
tant indicator of biosystematie relationships, since it
may measure the ability of the parental species to exchange

genes.

Pollen viability was estimated in each of the four spe-
cies under investigation, showing that there was about 22.38 %
unviable pollen grains in the species O. nissensis (Table 22).

However, the percentage of unviable pollen grains were 8.31 %

and 5.40 %, in the species O. coronifera and O. odorata , respectively.
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The pollen viability was also estimated in the Six F1 cros-
ses and the six reciprocal crosses. In the F, cross 0.

Y

nissensix x O. biennis, the univable pollen grains were dec-

reased compared with O. nissensis. However, the usage of

unviable pollen grains more than in the previous Cross

(21.28 %). In this instance, Skiebe (1972) indicated that

the higher fertility resulting from the influenced repeated
selfing or éross pollinations of plants are produced by mi to-
tic or meiotic polyploidization. In F, of the cross O.nissen-
sis x O. coronifera, the percentage of univiable pollen grains

(6.66 %) not exceeded parents. While, in the reciprocal cross

parent. In the cross O. nissensis x O. odorata, the percen-
tage of unviable pollen grains was (8.18 %), while the usage

of O. odorata as a female parent, this percentage was high

(11.97 %). Table (2 )

The hybrid O. biennis x O. coronifera have the percen-
tage of unviable pollen grains 14.42 % which exceeded that
percentage in both parents. But when Q. coronifera was used

as a female, this percentage was decreased 6.65 %.

In F1 of the cross Q. biennis x 0. odorata, the per-
centage of unviable pollen grains was 13.37 % exceeding both
parents while in the reciprocal cross, this ratio- become

higher than that of the parent O. ggggggg'onlj.[ﬁg{§9,40\
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Finally in F, of the eross O. coronifera x O.

odorata, the percentage of unviable pollen grains was rela-

tively higher (10.60 %) than in the both parents (9.99 and
e .
5.40 %). In the reciprocal cross 0. odorata x O. coroni-

———

fera, the percentage of unviable pollen grains was (8.52%)

reaching the limit of the parent O. coronifera (8.31 %),

showing the same trend as in the speciés 0. odorata. Confir-

ming these results, Yamaguchi (1981) found that the polyplo-

ides in oenothera were fertile when used as male rather

than female parents.
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Fig. (40 ): Viability of pollen grean of hybrids

1: Pollen grean of g Q. nissensis x Q. odorata 9
2: Pollen grean of & O. odorata x 0. "isiiﬂfii Q
3: DPollen grean of 6 O. biennis x O. corggifera 9

4: Pollen grean of 8 Q. coronifera

5: Pollen grean of & 0. biennis
6: Pollen grean of () O. odorata

7: Pollen grean of 3 0. coronitera
8: Pollen grean of 3 O. odorata 0. coroﬁi_igg_g

O. biennis

0. odorata

CIEE I O
o

Q
Q
biennis 9
Q
9



