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RESULTS

The present invostigation was carried out thirough five succe -
ssive seasons of 1986, 1947, 1988, 1989 and 1990. The data wérn
obtained on two back-crosses (BCJ) i.e ((Giza 157 x letka) x
Giza 157) and ((:akha 8 x 'etka) x Sakha 8). Data were recorded on
the individual plant basis in case of the agronomic characters withi:
each of the four replicates of a given genotype. The protein identi-
ficatian obtained through using the method of Nushuk and 7illman
(1978 modifiecd by Courvoisier (1984) on vertical rel. The cytolo-
fical studies were carried cut on the meiotic and mitotic cells
of the individunl! plants of each goenotype.

| daccordingly, data will be classified into three parts as
follows, In the first part, data were obtained by estimating the
standard deviation and tho cocfficient of variation for fhe observed
means of each back-cross plant.

In the sccound part, proteins of the individual planfs of the
two back-crosses were identified as it is suggested by !hyne and
Lavrence (1983).

In the thrid part,cvtolorical studies were carried out on the
mejiotic and mitotic cclls of the individual plants for parcnts, Fl'a
and both of the twvo back-crossos. In meiosis, data were recorded on
number of univalents,ring and rod bifalents at diakinesis stage, The
lagrards were counted at motaphase 1, anaphase 1 and anlphabe 11,
Yderonuclei werc counted at tetrad phase. In mitosis,it was studied

in reoot tips of paronts, Fl's and the béck-crossea by usings lacto-
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propionic orcien beside the C-banding technique for rye chromosomes.

1. Genetic evaluation of characters:-

The observed means, standard errors and coefficients of var-
iation were estimated for some agronomic characters for wheat
parents, Giza 157, Sakha 8 and for rye parent Petka. Moroeover,

These characters were also evaluated in two Fl's and two back-crosses
The evaluated characters were plant height ,spike length ,intermede
length, number of tillers, stem waxiness, number of kernels per
spike, number of spikelets per ear, 100 kernel weight per plant,
number of kornelslper spikelets and grain yield per spike,.

l1.1. Plant height:

Data presented in table ( 2) showed that the observed means,
standard error and coefficient of variation for the plant height

character in parcnts and ‘s, -

1l .
a, The observed means of plant height in parents, Giza 157,Snkh. 8
and Petka were 98,65, 106.06 and 156.05 respectively. Significant
difforencos arelexceated between them. The coefficient of vafinti.n
of parents, Giza 157, Sakha 8 and Petka were 2.33 %, 1.85 % and
1.70 %,reapoctively, indicating tiat the differences between the
individuals within cach parent ('uc to the environmental conditions.
b. The observed means of the two Fl's were 120.20 and 125.06,
while the coefficient of variability were 1.8 % and 1,36 %,respec
tively,showing tﬁat little differences within each Fl which may

resulted from the effect of environmental conditiome. Fig. (1 ).




Gizﬁ 157
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Fig(1):Left I ' diploid rye, middle the hybrid F

hexaplo: wheat plants, The Fl'zNa 28,
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The plants of the two back-crosses (BCB) were flactuated between ' :ie
dwarf wheat parents and the tall rye parent. In some cases tr:ins -
ressive segregation was observed toward the dwarf parents. T:=:ble

( 3) gives the estimates of observed means,standard error and the
coefficient of variation for the plants of the two back-crosses.

c. The back-cross (BCB) plants ((Giza 157 x Petka) x Giza 157)
number 4 and 22 showed non-significant differences as compared to
the observed mean (98.65) of the ;heat parent, Giza 157.

The plants number 11, 28, 32, 34 and 40 showed signif-
icant differences from the wheat parent, Giza 157. These plants were
found to contain observed neaﬁa with glight increase or decrease
from the wheat parent, Giza 157. _

The plants nmumber 3, 5, 8, 10, 12, 13, 14, 15, 16, 18, 21 amd
31 were found to be significantly decreased from the observed mean
of the wheat parent, Giza 157 showing transgressive secgregation.

The plants number 1, 2, 7, 9, 17, 20, 23, 24, 26, 27, 29, 33,
35, 38,and 39 were found to be significantly increased as compared
to the observed mean of the “heat parent, Giza 157. Figs (2,3,4).

The coefficient of variation is higher than those of parents
and F, and ranged from 2.67 % (for plant number 1) to 7.10 % (for
plant number 12}, _ |

d. The back-cross (1303) plants ((Sakha 8 x Petka) x Sakha 8)
number 19, 25, 30 and 37 were shown to be significantly decreased

from the wheat parent, Sakha 8 (106.06).
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m,wm.ﬁwvun.ﬁwmbnu of Giza .Huq.mwounlou.omm three plant No., 2 and Tethka parent.
.b.The ear length and shape of Giza 157,Dacli=cross three plant No, 2

and Fetita parent. .
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Fig. (4 :a I'lants of Giza 157,Back=cross three plant No. 3 and Fetka parent,

b. The ear length and shape of Giza 157,Back-cross threc plent No, 3

and Ietka parent,
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The plant number 6 showed little significant differences from
the wheat parental mean.

The plant number 41 found to be highly significant from the
wheat parental mean,

The coefficient of variation ranged from 2,81 % for plant
number 6 to 5.35 % for plant number 37 indicating that the variab-
ility was higher in the B03 rlants than the parents and the Fl'

-

1.2, Spike length:

the observed mean, standard error and variances for the spike

length in parents and F_’s are given in table ( 2),

1

a, observed means of the spike length in parents,Giza 157,Sakh. 8
and Petka were i2.h1, 13.12 and 19.45,respectively. Significant
differences are excested betwean them. The coefficient of ;ariatiga-
were 8.30 %, 7.92 5 and 6,34 % for Giza 157, Sakha 8 and Petka,resp-
ectively,indicating low variability betwsen the parental individuals.

b. The observed means between the two F,°s, (Giza 157 x Petka) emd
(Sakha 8 x Petka) were 13.95 and 14,02 showing significant imcreasing
as compared to the vheat parental meams. The two Fl‘n showed leower
variability within the individuals since the coefficiemt of variat-
iems were 8.01 % and B.56 % respectively. fige(5,6,7).

¢. The back-cross (BCB) plants ((Giza 157 x Petka) xvciti 157)
number 4 and 22 showed non-significant differemces from the wvheat
parental mean (12.41) of Gisa 157.Fig.(8).

Plamts number 7, 9, 10, 11, 14, 23. 26, 28, 34, 36, 39 and kO

showed significant differences from the vheat parent Giza 157. These
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Fig.(5): Some of the Fy plants §howed more than one spike on

the main stem (Sakha 3 gfrctka);?




Fig.(6)=a,b80me of the Fl plants Bﬁbwed abnormal e&rs on the matn

stom (Sakha 8 x letla) ﬁith =56,
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Fig.(7): Left Giza 157 wheat hexaploid parent,middle-the hybrid F

4]

Lar,right the Fetka diploid parent,vhere the %H 2H= 2




Fig.(8): Plants of the back-cross three ((Giza 15? x Petka) x Giza 157)

carrying spikes with a waxy layer.




plants were found to be the nearest to the wheet parent,Giza 157.
Plants number 1, 2, 3, 5, 8, 12, 13, 16, 17, 20, 24, 27, ~
32 and 38 showed significant differences as compared to the ae:
parent, fig.( §),as it increased over the observed mean.
Flants number 15, 18, 21, 29 and 53 exhibited sisnificamt

decreasing from the wheat parental mean s owing transgreassive segreg

ation.Higher variability were found between individuals of the BC3

of Giza 1357. The coefficient of variations ranged frem 7.37 % of the
plant number 3 to 10.58 % of the plant number 15,
d. Back-cross (Bcj) plants ((Sakha 8 x Petka) x Sakha 8) number

6, 19, 25, 37 and 41 were found to be significantly decreased from
the observed mean of wheat paremt, Sakha 8 (13.12) suggesting tran-
sgressive segregation in one direction,

Plant number 30 was found to be significantly increased frem
the observed mean of the wheat parent, Sakha 8.

The estimated coefficient of variatioms showed that the range
of variability :ithin the b-ck-croonéd plants was 7.37 % to 9.97 %
which higher 1wn the parents and Fl’s.

1.3. Internode ‘ength:

Table {( 2 &gives the estimates of observed means, standard
errors amd coeffi ‘ents of variability for the intermode length or
peduncle lemgth in , v~ents and Fl's. |
a. The observed mea. .°f intermode length in parents, Giga 157,

Sakha 8 and Fetka were 4. <, 31.39 and 4€.55 showing higher signi-
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ficant differences among them, The coefficients of variation were
12.33 ‘%, 12.43 5 and 12,01 ‘% for Ciza 157, Sakha 8 and Petka respect-
ively, The lower variability within the parents were resulted from
the effect of the environmental conditions.

b. The observed means of the peduncle length in the two Fl's were
32.21 and 35.86, in which all the Fl'a plants appeared with short
peduncles., The estimated coefficients of variation were 14,27 % and

14.28 % for both of the F_‘s, Giza 157 x Fetka and Sakha 8 x Petka

1
indicating low variation within their individuals.

¢c. The back-cross (BCB) plants of ({Giza 157 x Petka) x Giza 157)
were flactuated betweon tho short to long peduncle plants. ‘here h
plants showed insignificant differencés, 8 plants were significantly
decreased and 23 plants were significantly increased and had long
peduncle than that of the wheat parent, Giza 157.

Plants number 8, 10, 12, 13, 15, 16, 24 and 34k were found teo
possess significantly shorter peduncie than that of the wheat pareat,
suggesting transgressive segregations toward shorter peduncle.

'lants number 2, 9, 14 and 29 were found to pessess peduncle
length similar to the wheat parcent,Glza 157.

I'lants number 1, 3, 4, 5, 7, 11, 17, 18, 20, 21, 22, 23, 26,
27, 28, 71, 132, 33, 35, 36, 138, 39 and 40 were significgntiy incre-
ased from the wheat parent, Giza 157.

The estimated coofficients of variation for the back-crossed
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plants showed a range of 12,72 ) to 18.78 » for the plants number
7 and 12,respectively.

d. The back-cross (BCB) plants ((Sakha 8 x letka) x Sakha 8 )
number 6, 19, 25, 30, 97 and 41 showed longer peduncle than that of
the wheat parent, sakha §,Table (3).

‘“he coefficiont of variations ranged from 11.66 ¢ to 17.06 7%
for plants mumber 6 and #1l. The variability was nearly the same for
nlants 6, 19, 25, 730 and 37 as the”F1 plants and higher for the plant
number 41 than the wheat parent, Sakha 8 and Fl'

l1.4. Number of Tillers:

The observed means, standard errors and coefficients of vari-
ation of the tillering ability per plant for parents and Fl’s are
given in table (2 ). Table (3 ) showed the estimates of the =zame par-
ameter for the two back-crosses,

a. The observed means of the parents, Giza 157, Sakha 8 and Petka
were 21,34, 24,35 and 34.19, respectively, Fig. (9), The coefficients
of variation vere 24,19 /5, 18,90 % and 28.70 % for Giza 157, Sakha 8
and "etka, resrectively.

b. The observed means of the two F_’s were 14.23 and 10.81, The

1
coefficients of variation were 3.730 ‘> and 4.90 %,respectively, Vhere,
the variations between the individuals within each of the two Fl's

caused by the environmental comditions.

c. The back-cross (DCB) plants {(Giza 157 x Petka) x Gisa 157)
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Fig.(91: The Petka diploid rye plants showed & high tillering ability,
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number 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 20,
21, 22, 2j, a4, 26, 27, 28, 29, 31, 32, 34, 35, 36, 38, 39 and 4o
had lower tillering mean as compared with the vheat parental mean
(21.34) showing less tillering ability in such back-cross rather tham
the wheat parent.

The plant number 17 was found to have higher number of tillers
than that of the wheat parent, Giza 157.

The coefficients of variatiom ranged from 18.10 % to 56.81 %
showing wide range of variability which may be due to genetic segre-
gation and effect of the anvirbnmonta} conditions,

d. The back;cross (BCB) plants ((S;kha 8 x Petka) x Sakha 8) numbe:
6, 19, 25, 30, 37 and 41 were found to have less number of tillers
per plant than that of the wheat parent, Sakha 8 (24.35). The back-
cross plants which showed significantly decreased means from the
wheat parent may be due to transgr.aaiyo segregation toward the
direction of zﬁoat parent, Sakha 8. -

The va: iability was higher between the plants of this bdback-
crosas since - e range of coefficient of variation was 22,76 % to
56.81 %,

1.5. Stem wax ‘ess:

Data pre mnted in table { 2 ) showed that the number of plants
vhich had waxy = «m in parents, Giza 157, Sakha 8 and Fetka beside
the two Fl’s, Giz: . 57 x Petka and Sakha 8 x Petka,

a. The parents, (. 157 amnxl Sakha B are characterized by non-waxy
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stem while the petka variety is characterized by waxy stem. The stem
waxiness character was qualitative character and it can be used as a
marker for the transmission of rye genome to the wheat genomes.

b. 111 the plants of the two Fl’s, Giza 157 x Petl:a and Sakha 8
x Petka werc found to had waxy stem showing complete dominance for
wvaxiness character of the ryve parent, Petka over the non-waxiness of
the wheat parents, Ciza 157 and Sakha 8.

c. I'lants of back-cross ((Giza 157 x Petka) x Giza 157) number
i, 3, 7, 8, 9, 10, i1, 4, 16, 17, 18, 20, 22, 24, 11, 32 and‘j5
showved waxy stem. The number of waxy stem individuals within the
back-crossed plants ranged from 3} to 124 showing genetic segregation
for such character.

'lants number 2, 4, 5, 11, 12, 15, 21, 23, 26, 27, 28, 29, 33,
14, 136, 38, 39 and 40 found to had non-waxy stem individuals,

d. Ilants of baclk-cross ({Sakha 8 x Petka) x Sakha 8) number 6
and ﬁl showed waxy stem individuals and the range of waxy stem was
11 to 29 plants,respectivelr

I'lants number 19, 25 and were found to be free from wax on
stem for all the individunals. |

1.6, Kernels per oar:

Data in table (4 ) showed the observed mean, standard error and
coefficient of variation for the kernels per ear character in parents

and I'_ s,
1 ]

a. The observed means of number of the kernels per ear in parents




Giza 157, Sakha 8 and letka were 79.13:00.13, 82,28+ 00,18 and
122,60+ 00.26,resnectively. Significant differences were present
among these parents. The coefficlents of variation were 2.94 %,4.09 %
and 1.12 %, respectively.

b. \ significant reduction was noticed in the number of kernels
per ear for both of two Fl's. The observed means of the two Fl’s were
62.24400.30 and 60.53400.18,respectively.

The coefficients of variation were 4.76 7 and 3.44 %,respect-

ively,indicating low variation between the individuals of each one
of the two Fl's crosses.

c. Plants of back-cross ((Giza 157 x Petka) x Giza 157) number
1, 2, 3, 4, 5, 7, 8, 9, i0, 13, 14, 15, 21, 22, 23, 24, 26, 27, 28,
29, 31, 132, 3, 35, 36, 38, 39 and 40 showed low number of grains per
ear than that of the whecat parent, Gisa 157 (79.13). The reductiem in
the number of kermcls per ear may be du; to gemetic segregation in
the direction of wheat parent.

Plants number 11, 12, 16, 17, 18, 20 and 33 showed highly sign-
ificant dirferoncéa as compared to the wheat parent, Giza 157.

The coefficients of variation ranged from 2.17 % fer plamt
number 1 te 8.91 % for the plant number 23 showing higher variability
except the plant number 1 which had mearly the same as the p;rents
and the Fl'
d. Plants of back-cross ((Sakha 8 x Petka) x Sakha 8) nuwber 6,

19, 25, 30, 37 and 41 showed lower mumber of kermels per ear than
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the observed mean of the wvheat parent, Sakha 8 showing treansgressive
segregationm.

The coefficient of variation were found in a range of 5.14 %
for plant number 41 to 8.00 % for plant number 30 and this was high
as compared with that of the wheat parent and Fl‘

1.7. Spikelets per ear (spike):

Data presented in table (4) showed the means, stamdard errors
and coefficients of variatiom for parents, Giza 157, Sakha 8 and
IFetka as well as for the two Fl’a, Giza 157 x Petka and Sakha 8 x
letka.

a. Spikelets number per ear was lowor-in the wheat parents, Giga
157 and Sakha 8 th@n that of the rye parent, Petka. The differences
between the parental cultivars were highly significant. The observed
means of parents were 21,72400.05, 23.28400.05 and 56.85+00.19, resp-
ectively. This could suggest that genetic differences is probable
among the parents, .

The coefficients of variation worolh.GS %, 3.98 % and 3.94 %
for Giza 157, Sakha & and Petka,respectively. This could imdicate
that variation was low withia each ome of the three paremts amd this
lqw variability is due to the effect of savironmental coadttion;. |

b. The observed means of the two F,’s, Giza 157 x Petka and
Sakha 8 x ietka was showed aignificantly:Low in the number of spikel-
ets per ear as compared to the wheat parents, Giza 157 and Sakha ¥,
The observed meams of the two Pl's were 20.53;00.12 and 21.74400.09,

respectively,
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The coefficienta of variatiem for the two Fl'u were 6.01,% and

5.18 % which comsidered low among individuals within each one of the

two F1 s,

c. The plant number 21 of back-cross ((Giza 157 x Petka) x Gisa 1
157) showed mean of 21.83 which is insignificantly differed from the
wheat paremtal mean,21,72.

The number of spikelets per ear in plants number 12, 17, 32,
36,and 40 was significantly reduced vwhich may resulted from genetic
segregation. . |

Higher number of spikelets per ear was noticed in the plants
number 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 13, 14, 15, 16, 18, 20, 22,
23, 24, 26, 27, 28, 29, 31, 33, 34, 35, 38 and 39 as compared to the
wheat parent, Giza 157. '

The coefficients of variation ranged from 4.45 % to 10,24 %
which reflect high variability between the back-cress individuals,

d. The backecross (BCB) plants ({Sakha 8 x Petka) x Sakha 8)
number 25 and 37 were found %o be insignificantly differed from the
wheat parent, Sakha 8 (23.28). |

The number of spikelets was reduced in plants number 6 and 19
as compared with the wheat ; -ont, Sakha 8. |

The higher number of spi.. °ts per ear was shown in plants
number 30 and 41, Pig.{10). |

The coefficents of variatiop ranged from 5.57 % for plant

number 19 to 7.65 % for the plant number 6, suggesting presence of
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Fig.(10):a, Spikelets of Giza 157 vheat,back-cross three plant
No., 1 and letka varioty of ryo.
b . Grain shape of the two T"Tl‘l"fl"l‘l;é,é Giza 157 and Petla with

the back-cross three plant Né. 1.
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higher variation within the back-cross plants,

1.8, 100 Kernel weight:

Moansa, S.E. and coefficients of variatiom for the 100-kernel

weight in parents and F, ‘s are given in table (4).

a. 100-kernel weight per plant was higher in wheat parents than
in rye parent. The observed means of tholﬁaronts were 4.82, 4,92 and
3.68 gram for Giza 157, Sakha 8 and Petka, respectively. The highly
significant differences between uhont'pnronta and rye pareat suggested
that gemetic differences is probable among these genotypes.

The coefficients of variation were 5.87 %, 7.87 % and 14.38 %

Giza 157, Sakha 8 and Petka, respectively, These low variations withim
the parents could be as a result of the environmeantal conditionms.

b. The observed means of the two Fl‘s.uur. 3.80 and 3.71 grams,

Kernel weight is reduced in the F. plants as compared by wheat pare

1
nts, Giza 157 and Sakha 8.

Lower variability was found between the individuals of the twe
Fl'l, iiza 157 x Petka and Sakha 8 x Petka, The coefficients of var-

iation were 3.32 % and 11.11 % for the two F_’s, respectively.

1
c. All the plants of the back-cress ((Giza 157 x Petka) x Gisza 157)‘
showed significant reductien in 100-kemel weight as compared fo
wheat parent, Gisa 157 indicating a continuous of genetic segregation
t&utrd the wheat parent. _
Yide remge of variability was recorded betweem the individuals

of the back-cress (BCB) plants as it ranged from 4,98 5 to 21.%2 %,




The higher variability between the individuals of the back-cross
plants revealed that segregations were occured beside the environ-
mental effects.

d, Significant reduction was found in plants of the back-cross
((Sakha 8 x Petka) x Sakha 8) which may caused by segregation toward
the wheat paremt, Sakha 8, Table (5).

Higher range of variability was found between the individuals
of the back-cross (ncj) plants as it ranged from 11.01 % to 17.73 %,

1.9. Kernels per spikelets:

Means, S.E,,and coefficients of variation for kermel number
per spikelets of the parents and the Fl's are given in Table (4).

a. The number of kermels per spikelets was higher in the wheat
parents than in the rye parent suggesting that the gemetic differe-
nces is probable. The observed means of the paremts were 2.88,2,79
and 2.18 kermels per spikelets for Giza 157, Sakha 8 and Petka, res-~
pectively,

The ceefficients of variation were 3.47 %} 6.21 % and 13,76 %
foer Giza 157, Sakha 8 and P.tk.,.r..poetivnly. The lower wvariatiem
between the individuals of each one of the parents may resulted frems
the envirommental conditions.

b. The kermel mumber per spikelets was lewer in the twe F, ‘s,

Ciza 157 x Fetka and Sakha 8 x Petka than that of the parents. The
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observed means of the two F,’s were 1.85 and 2.04 kernels,respective-
ly. Lower variation was found between the imdividuals of the twe

F ’s (15.29 % and 24.51 %) which resulted from the effects of the
environmental conditionms.

c. Highly significant reduction was found in the back-cross (nca)
plants of ((Giza 157 x Petka) x Giza 157) for the number of kermels
per spikelets. Plants mnumber 1, 3, 4, 5, 7, 8, 9, 10, 13, 14, 15, 20,
21, 22, 33, 24, 26, 27, 28, 29, 31, 32, 33, 34, 35, 36, 38, 39 and
40 showed significant reduction in number of kermels per spikelets
a# compared to the wheat parental mean (2.88) of Giza 157. Plants
number 17 showed insignificant difference from the wheat parental
means. Meanwhile,plants number 2, 11, 12 and 18 showed higher incr-
easing in the kernel number of spikelets per plamt. Horoov;i.hich.r
variation was recorded between the individuals of the back-cross
(mC ) plants as it ranged from 23,72 as to 49,17 %.

d. Meams of the back-cress (BC ) plants ((Sekha 8 x Poth) x
Sakha 8) fer nu-bor of kernels per spikelets showed signifto.nt redw-
ction i.e plamts number 6, 19, 30 and 37.

. The eheerved means of plants mumber 25 and 41 shewed signifio—
ant imcreasing over that of the wheat parent, Sakha 8.

The ceefficients of variation ranged frem 28,05 % to &3.47 %
indicating preseace of variation than that of the p.rent; and the F_":

1
1.10, Grain yield per plant:

Meams, 5.E. and coefficients of variation of the pareants and




the Fl‘a for the grain yield per plant character are given in Table
(4). a. Means of the pareats, Gisa 157, Selha 8 and Petka for the
grain yield per plant character wvere 52,16, 71.55 and 94.28 gram,res-
pectively. Highly significant differences were found between the
parental means suggesting that the genetic differences is probable

in such trait,.

Coefficients of variation were 11.41 %, 6.76 % and 9.77 ¥
showing lower variation within their individuals which may be due to
the effects of the envirommental conditions. ”

b. The cbserved means of the two F ‘s, Giga 157 x Petka and Sakha 8
x Petka were 26.12 and 19,34 gram indicating severe reduction im
weight of grain yield per plant which may be due to the sterility eof
the upper and lower spikelets and/or the less number of tillers.

Lower variation for grain yield per plant was feund betweem the

individuals of each of the two Fl'. since the coefficients of varia-
tion were 23.68 % and 29.45 %.

c. The observed means of back—cross.(BCB) plants ((Gisa 157 x
Petka) x Giza 157) showed L. “hly significant reduction in grain yield
per plant as cempared to the w at p.fuﬁt, Giza 157 (52.16 gram).

The coefficients of variation ranged from 9.53 % to 47.21 %
showing higher variation than that of #he parents, |

d. The observed means of bnok-croo-.(ncj) plants ((Sakha 8 x Petka)
x Sakha 8) showed highly significant reduction. in grain yield per |

planf than that of pareats and Pl.
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The coefficiemts of variatiem were found in a remge of 12.7h %

to 34.91 % which show higher variatiom than that of the pareats and

the F., Table (5).

1'
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2. I'rotein identification by electrophoresis analysis:

The two storage proteim groups, gliadin and glutenin have been
recognized in the endosperm (Wall 1979). They are synthesized om the
endoplasmic reticulum in the developing endosperm, They are deposited
in protein bodies (Shewry and Mif1in,1985). The gliadins are comsid-
ered to have a contribution to wviscosity and extensibility of glutin.
The glutenins appear to be the major determinants of elasticity (
Tatham et al 1985). The SDS-PAGE analysis has shown that higher var-
iability between the electrophoretic bands in the plants of the twe
back«crosses (BCB) as compared to the parents, Giza 157, Sakha 8 and
Petka. It was found that plants of the back-cross (503) number 1, 5,
and 6 showed deficiency in the principio w-gliadin and LMW giutenin
components controlled by genes on the short arm of chromosome 1B (1BS)
Therefore, it is possible that these plants comtain the vheat - rye
chromosome transiocation. The plants number 1, 11, 21 and 2§Jof the
pack-cross three ( ‘iza 157 x Petka) x Giza 157) showed that deficie~
nt bands of the HMW lutenin subunits as compared to the wheat parent
Giza 157. Plants num r 30 and 37 of the back-cross three ((Sakha 8 |
x l'etka) x Sakha 8) ¢ wed more bemds in HMW and LMW glutoniﬁ subumits
as compared to the whe. narent, Sakha 8.Fig.(11). The plants number
3, 7, 8, 9, 10, 13, 16, . N, 22, 24, 27, 31, 32, 35 and 41 showed
different bands in the MW ‘. ‘ue, w-gliadime, LMW glutoninc and
y-gliadine as compared to the wh. ~ . ~ents, Gisa 157 and Sakha 8,
The plants number 2, 4, 12, 14, 15, 17, ». ~, 25, 26, 28, 33, 34,

36, 38, 39 amd 40 showed insignificant diffe: -~ *rem $he bands of
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the wheat parents, Giza 157 and Sakha 8,
It was found that there is no differemnces between the pareats

and the two back-crosses plamts im the ¢o/B gliadime.
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3. Cytological atudies:

3.a. Cytological behaviour of chromosomes :

Parents and Fl'a:

a. Prophase 1:

The observations performed at diakinesis stage for thc chro-
mosomal pairing of Giza 157 plants showed that the univalents ranged
from 0.0 to 2.0 with an average of 0,083. In PMC’'s of Sakha 8 plantse,
it ranged from 0.0 to 2.0 with an average of 0.350,whereas in PMC s
of Petka there were no inivalentss. The univalent frequency in the
F, (Giza 157 x Petka) ranged from 12 to 16 with an average of.12.b76.
While,in the F, (Sakha 8 x Petka) univalents ranged from 10 to 18
with an average of 11.061, Table {(6a). |

The ring bivalents in Giza 157 PMC ‘s ranged from 0.0 to 2.0
" with an aversge of 0.67. Ring bivalents in Sakha 8 PMC’s ranged from
0.0 to 3.0 with an average of 0,154, In Petka,it ranged from 0.0 to
7.0 with an average of 0.154, The range of ring bivalents in Giza 157
x Petka was 10 to 13 v th sa average of 11.532. The range of rimg bi-
valents in Seakha 8 x I tke was 9.0 to 12.0 with an average Of 9.904,
Table (6a), Fig.(12),{ ). 7

The red bivelent: were remged from 4.0 to 11.0 and frem 4.0
te 10.0 in G ma 157 and ‘akha 8,respectively. The ramnge eof red biva-
lents in Petha was 0,0 t. 7.0 with am average of 4.333. The average
red bivalemt im Giza 157 & ¢ Sakha 8 was 8.330 snd §.286 reapsctively.
The rod bivaleats in the Giz - .57 x Petka Fl ranged frem 0.0 to 3.0

with an average of 0.524, The remge of rod bivalents in the PMC ‘s of ¥

3
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Sakha 8 x Petka Fl was 0.0 to 5.0 with an average of 1.077.
Multivalents were foumd in the Giza 157 x Petka F1 in a range
of 0,0 to 1,0 with an average of 0,097 and in Sakha 8 x Petka F, in a
range of 0.0 to 3.0 with an average of 0,805, .
b. Metaphase 1:
Univalents were found in 14.35 % and in 11.%6 % of the PMC’s
in the two Fl's: Giza 157 x Petka and Sakha 8 x Petka,respectively.
¢. Anaphase 13 .

- - e -

Lagging chromosomes were found in 1.44 % of the examined cells

of Petka plants. It was shown that 22,51 % of the PMC’s of Fy (Giza

157 x Petka) contained lagging chronosomoa in a range of 0.0 to 5.0.
The F1 (Sakha 8 x Petka) was found to contaiu lagging chromosomes in
20.97 %. They ranged from 0,0 to 7.0 per cell, Table (6b) and Fig.(14)

Chromatid bridges were found in 0.53 % of Giga 157 PMC’s and
in 1.42 % of Petka PMC‘s. A range of 0,0 to 2,0,chromatid bridges
was found in 4.71 % of the cells of Gira 157 x Petka and in 2.93 %
of the cells ofhéukha 8 x Petka Fl, Table (60).

d. Ansphase 1i: | |

Lagging chromosomes were observed in 2,30 % of Giza 157 PMC’s,
1.63 % of Sakha 8 PMC’s and in 2,07 % of Petka FMC’s with a range of
0.0 to 2.0, 0.0 to 1.0 and 0.0 to 3.0,respectively. The lagging chrom

chromosowcs were found in 42.65 % of the Giza 157 x Petka Fl with

_a range of 0.0 to 7.0 and in 24,68 % of the Sekha 8 x Petka F, plants




Fig.{14): Pollen mother cell of the Fl (S‘kha 8 x Petka),2n=28

showéd lagging chromosomes in anaphase 1.




with a range of 0.0 to 8.0 per cell,Table (6a).

e. Tetrad:

Micronucleil were foun& in 29.73’* of the PMC’s of Giza 157 x
Petka F, with the range of 0.0 to 6.0. They were found in 20.906 %
of the PMC’s of Sakha 8 x Petka with the range of 0.0 to 5.0,Table(6e)

Back-cross three (Plant number 1):

a. Prophase 1:

- ms s e

Tn the analysis of chromosomal pairing at diakinesis stage,it
was found that univalents were ranged from 0,0 to 2.0 with an average
of10;548.
| The ring bivalents ranged from 0.0 to 6.0 with an average of
1.056. Meanwhiie,rod bivalents rangod‘from 0.0 to 5.0 with an average
of 1,167, Table ( 7-a). .

b. Metaphase 1:

- - -

The nmumber of the examined FMC’s was 80. 9 PMC’s showed unival-
ents and the percentage of irregular cells was 11.25 %, Table ( 7-b)
and Fig.(15). -

¢. Anaphase 1:

LT T )

MC s were characterized by tthoccuranoo of lagging chromos-
omes. which ranged from 0.0 to 3.0. Thori were 30.95 % of the PMC’s
contained lagging chromohomes. Chromatid bridge beside chromosomal

fragments were observed in 21.43 % of the PMC’s, Figs (16,17,18 and 19)

d. Anaphase 113

It wvas found that out of 74 PHC'S,12.97'$ showed fagging chrom-
osomes in a range of 1.0 to 8.0 per irregular cell, Table (T-b).

e, Tetrad:

It was found that out of 81 PMC’s, 76.54 % showed micronuclei.




" Fig.(15}: Pollen mother cells of the back-cross ((Giza 157 x Petka)
| x Ciza 157} for plent number 1 showed lagcing univalents

-

at metaphase 1.




Fig.(16)Pollen mother cell of the back-cross (Giza 157 x Petka) x

Giza 157,showing anaphase 1 with 43 chromosome with two

lagging chrbmatidea-(5r1dged),”?laht No. 1,




Fig.(l?)Pol]nn mother crlls of the back-cross (Giza 157 x Petka)

x Giza 157,shoving enaphase 1 with 43 chromosomes with

thrco chromatid bridges (NO,.1).




Fig.(lB): "ollten mother cell of the :hnck-'-rross (Giza 157 x Petka)
x Giza 157,showing anaphase 1 and anaphase 11 with

lagging chromosowes(No., 1 with 43 ehromosomes ).
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in a range of 1,0 to 5.0, Numerous tetrads with ohromatin lines,lays
out by cellular walls, were recorded, It was notiéod that nuclei often
oceur with irregular distribution in totrad,ﬁ?ig.(20, 21, 22, 23, 24).

Back-cross three (Plant number2 )

R TS

a, Frophase 1:

- . wm

The examined PMC’s in the diakinoaio ltngo showed that, the
univalents ranged from 6.0 to 10.0 with an uvbrlgo of 6,310, The ring
bivalents ranged from 0.0 to 4.0 with an avorig.'of 0.917. Meanwhile,
the range of rod bivalents was 0.0 to'7.0 ﬁitﬁ an average of 2.668,
Table (8-a). | | | -

| b. Metaghase 1: | |

There were 2,19 % of the PHC's found to contain univalent
chromosomes out of 93 examined cells, i
Trivalents were detected 1n'tfé-cells'on1y;'l

L Anaghaso 1:

. - -

L1y The PHC‘s were found to had% Heno lagting chro.osono in two

(3.33 %). Therefore, the lolt nu-bor of cells (3.33 %) were

nd to contain chromatid br:ldges, Table (B-b).
: d..Anlphaso 1ls

- ———

The number of the exaninod PHC s wvas 53 00110. Four PMC’s showed

lagging chromosomes and the percont-so of thn 1rrosular cells was
7.55 %.

e, Totrad.

‘Mieronuciéi were absent in all of the examined PMC’s.




" Tig.(21): Pollen mother cells of the back-cross (Giza 157 x Petka)

x Giza 157,showing anaphase 11 with lagging chromosomes

and metaphase 11(late),{No. 1 with 43 chromosomes),




Fig.(22):lollen mother colls of the back-cross (Giza 157 x PFetka)

x Giza 157,showing telophase 1 with three nuclei and lagging

chromosome (Nb. ]).




Fig.(23): Follen molher cell of the back-cross (Giza 157 x Petka)

x Giza 157,showing telophase 11 with undeveloped cellular

wall.




=8 threc(Giza 157 x

Pollen mother cells of the backecro

-
-

Fig. (24 -

letka) x Giza 157,

showing tetrad with unequally distributed

micronuclei.
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Back-cross three (Plant number 3):

a. f{QRPﬁf? 1:
The data revealed that univalents were found in a range of 0.0
to 8.0 with an average of 6.128, The ring univalents ranged from 0.C
to 5.0 with an average of 0.672., Meanwhile,rod bivalents ranged frouw
0.0 to 8.0 with an average of 3.350, Table (9 -a) and Fig. (é5).
b. Metaphase 1:
The nmumber of the examined FMC ‘s was 104.Nineteen cells showec

univalents with a percentage of 18.27 % of the total cells.

¢. spnaphase 1:

The I'MC’s were found fo contain lagging chromosomes in 16.67
vith a range of 1.0 to 5.0. The chrbmatid bridges were found in
23.33 % of the total oxamined PMC ‘3.

d. 4naphase 11:

Tpe PMC’s were found tqahad lagging chromosomes in 23,08 %

with a range of 1.0 to 6.0. d

e. Tetrad:

Micronug¢lei showed in 14,52 % of the total examined PMC s witl
a range of 1.0 to 4.0, Table (9 -b).

Back-cross three (Plant number 4):

a. Prophase 1:

The examined PMC’s in the diakinesis stage indicated that, th

univalents ranged from 0,0 to 8.0 with an average of 5.424, The

ring bivalents were ranged from 0.0 to 7.0 with an average of 3.054




rig.(25}: lollen mother cell of the back-cross (Giza 157 x Petka)
x Giza 157,showing ring,rod bivalents and ring quadrivalents

(No.3 with 42 chromosomgs) at diakinesis stage.




The rod bivalents were found in a range of 0,0 to 7.0 with an average
of 3.116, Table (10-a).
b. Metaphase 1:
The total number of the examined PMC’s was 101. three PMC’s
showed univalent chromosomes and the percentage of the irregular

cells was 2.97 %, Table (10-b).

c. Anaphase 1:

Lagging chromosomes were shown in four PMC’s in a range of
1.0 per each irregular cell. The percentage of the 1rreguiar cells
vas 10.%3 %, Table (10-b). ‘
d. Anaphase 11
The distribution of 1agg1né chromosomes are given in table

(10-b). Out of 71 examined FMC’s, 7 cells showed lagging chromosomes.

Lagging chromosomes in the irregular PMC 's ranged from 1,0 to 3.0.

The percentage of the irrégul;g'fﬂgfq was 9.86 %.

e. 2otrad: g

All the examined cells 'h'?'ﬂﬁ" fres from micronuclei and

all the examined MMC’s appeared'wifh normal tetrad formation,table
(10-b).

Back-cross three (Plant number 5)t

a. Prophase 1: _ _
The examined PMC’s in the diakinesis stage, indicated that, the
univalents ranged from 0.0 to 4.0 with an aversge of 1.873. The

ring bivalents ranged from 0.0 to 4.0 with an average of 1.379.
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Meanvhile,rod bivalents ranged from 0.0 to 5.0 with an average of
3.089. Fig, (26) and Table (1l-a). |
b. Mqﬁgppggg 1:
The number of examined ooilauas 83 cells. 3 cells showed univ-
alenfs and the percentage of irregular 60115 wvas 3,61, Table (ll-p)
The total number of the examined PMC’s wt; 31 and lagging
chromosomes ranged from 0,0 to 4.0, Meanvwhile, Chromatid bridges
were found in 6;17 % of the‘examined:PMC's with an average of 1.0
lagging chrom@tid per cell,
d. Anaphase 11 |

Laggingléhromoaomes.were observed. The distribution:bf lagging

chromosomes are given in table (11-b). Out of 75 examimed cells, 11

cells showed lagging chromosonea. Lagging chrouosonos in the irre-

and the distributiom of the nucloi &ﬁboarod as normal distribution.

'Backe-cross three (Plant number 6):

a, Prophaso L:

The examined FPMC’s in the di-kincais stage showed that, the
univalents ranged from 0,0 to. 10,0 uith an average of 7.137. The
ring bivalents ranged from 0.0 to'S.O.with an average of 2,687,

Meanwhile, The rod bivalents ranged from 0.0 to 8,0 with an average




%
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v

Fig.(26): 1ollen mother cerlls of the back-cross three No, 1 and 5 ((

Giza 157 x l'etka) x Giza 157) and of the back-cross three
plants No. 6 ((Sakha 8 x Petka) x Sakha 8) showed translocation

between 1R and 1B chromoscmes,




of 4.148, Table (12-a).
b. Metaphase 1:

The total number of the éxamined PMC’s was 83. 7 PMC’s showed
univalent chromosomes and the peréontage of the irregular cells was
8.43 %, Table (12-b).

C, Anggh&gg 1:

Out of the total 80 PMC’s, 19 cell showed lagging chromosocmes
in a range of 1.0 to 4.0 per irregular cell, The distribution of
lagging chromosomes are given in table (12—b) The chromatid bridges
were observed 1n 15.0 % of the total exanined cella with frequancy
of one per cell ,Fig. (27)

d. Anaphase 11:

Lagging chromosomes were recorded in 17.50 % of the total

examined PMC’s. Lagging chromosomes ranged froq-;.o to 5.0 per ir-

regular cell, ‘Table (12-b).

a. Tetrad.

-~ e ——-——

The percentage of the c:aninod PMC ‘s showod micronuclei was
28.38 %. hicronucloi ranged from - 1 o to 4,0 per irregular cell.

Back-cross three (Plant number,?);

a, Frophase 1:

The oxamined PMC ‘s in the diakinoais stage indicated that,the
univalents ranged from 0.0 to lo.olwith an average of 7.934.The
ring bivalents ranged from 0,0 to 4.0 with an average of 2,023, The
rod bivalents ranged.from 0.0 to 8,0 with an average of 5.210, Table
{13-a).




b. Metaphase 1:

Lagging chromosomes was observed in 5.31 % of the total exame
ined PMC’s with a range of 0.0 to 2.0 univnlgnt per cell,
c. Anaphase 1:
Lagging chromosomes was found in 24.44 % of the total examined
FMC’s in a range of 1.0 to 3.0 per irregular cell., Chromatid bri-
dges were observed in 8.89 % of the total examined PMC’s.
d. Anaphase 11:
The total number of the examined PMC’s was 45 cells, 28,89 %
of the examined I'MC ‘s showed lagging:chro-Olqnos in a range of 1;0
to 5.0 per irregular PMC’s, Table (iﬁ-h).
°. Tetrad:

Micronuclei were counted in 8.91 % of the examined PMC’s, in a

rango of 1.0 to 5.0 per 1rregu1ar totrad cell. Nhn-roua totrad cella

3 Prophaao 1:

—— e -

In analysis of chromoao-al'ptiring at diakinosia stage,it was
lfound that univalenta rangod from 6. 0 to 8 0 per 1rregular cell with
an average of 7,374, The ring bivalents rang.d from 0.0 to 6.0 with
an average of 2.908. Meanwhile, the:fod bivalents ranged ffom 0.0

to 6,0 with an average o:'3.711, fabio (14-a). |

" Dbe. Metaphaso 1l:

Univalent chroﬁoapnoa were shown in 2.73 % of the total exam-

ined IMC’s, Table (1l4-b).




The number of the examined PMd'a wvas 64, Two PMC’s showed
univalent chromosomes and the percentage of the irregular cells was
3.13 %. Univalents ranged ¢rom 0.0 to 1.0 per cell, Chromatid bridge
was observed in 1,56 % of the examined PMC ‘s,

. Anaphase 11:

Lagging chromosomes were recorded in 20.97 % of the total PMC’s

with a range of 1.0 to 6.0 per irregular cell,Table (14-b).
e, '{oi:r;afl_:

Micronuclei ware found in 20.97 % of the total examined PMC’s

in a range of 1.0 to 6.0 per_irreguiar cell. Meanwhile,two cells

showed chromatin lines cut by cellular walls.

Back-cross three (Plant number 9)35r.

of 4.203. Moanwhile. the rod bivalonts'rangod from o 0 to 8.0 with

an average of 5 432, Table (15-b).

b. Motaphaao 1:

- - —

Univalent chromosomes wore recorded in 6 43 % of tho total
examined PMC’s with a range of 1.0 to 3.0. Hultivalonts were shown
in a range of 0.0 to 3.0 with an average of 0,086, |

¢. Anaphase 1:

- — -
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The pumber of the total examined PMC’s was 74. Nine PMC’s
showed lagging chromosomes in & range of 1.0 to 6.0 per irregular
cell, The percentage of the irregular PMC’s was 12,16 %, Chromatid
bridges were observed in 5.41 % of the total examined PMC’s with &
range of 1.0 to 2,0 per irregular cell..

a. snaphage 11:

The number of the examined PMC’s was 82. 46 PMC’s showed lag-
ging chromosomes in a range of 1.0 to 5.0 per irregular cell, The
percentage of the irregular PMC’s vas 54.10 %, Table (15-b).

e. Tetrad:

The number of the micronuclei rasged from 2.0 to 5..0' per ir-

regular cell and the percentage of tho irregular PMC’s was 35.71 %,

Back-cross _three (Plant number 10):

a. Prophnao 1:

In analysia of the PMC’s 3

0.0 to 4.0 with an average of 2.700 {ﬂo.guh11o.tpp rod bivalents
rnngod fron 0.0 to 8.0 with an avcra"o of . 8 175, ‘!‘l.bl.e (16-.)
b, Hotaphaae 1:

The nunbor of the total oxnnincd mC 'l vas 101. Five PMC’s

showed univalent chronoaouu_ and thp percentage of the irregular
PMC ‘s wl.sll»95%. -

Cs. Anaphase 1l:
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VThe distribution of lagging chromosomes are given in Table
(16-b). Out of 79 examined PMC’s, 9 cells showed lagging chromosomes.
Lagging chromosomes in the irregular PMC’s ranged from 1,0 to 3.0.
The percentage of the irregular PMG'a'uai 11.39 %. Chromatid fragm—
ents ranged from 1,0 to 2.0 per irregulaxr cell and the percentage
of the irregular PMC ‘s was 8.86 %, -

d. Anaphase 11:

Out of 74 examined IM'MC’s, 8- cell. show.d lngging chromosomes,
Lagging chromosomoa in tha'irregular PHC’- ranged from 1.0 to 4,0.
fhe irregular PMC ‘s constituted 10.81 % of the total examined IMC'a;

. Tegrad: | "

The total number of the examinéd ™MC’s was 131. Three MC’s

.showed lagging micronuclei 1n a range of 1 0 to 4.0 per ifregular

univalents ranged from 0,0 to 8 0 ﬁith ‘an’ nvnragt ot 5 241. The

ring bivalents ranged from 1. o:to 6.0 por‘irr.gular PMC ‘s with an
averago of 3.~6. Meanvhile, tho rod bivalents rnng'd from 0,0 to 5.0
with an average of 2,44, Table (17—&).

_ b, Hetaphase 1: o ‘

- Univalent chromosomes were not recorded in all of the examined

PMC 8.
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The total number of the examined PMC’s was 82 and lagging
chromosomes ranged of 1.0. Meamwhile,Chromatid bridges were 2,43 %
of the total PMC’'s with an average of 1.0 lagging chrosatid per cell.

d. Anaphase 1ll:

The distributiom of lagging chromosomes are given in table
(18-b). Out of 85 examined PMC’s, three IMMC‘s showed lagging chromo-
sowmes in a percentage of 3.53 %. Lagging chromosomes in the irregular
™C’s ranged from 1.0 to 3.0. |

e. Tetrad:

The distribution of the micronuclei are given in table (18-b),
All of the examined PMC’s showed normal distribution of the nuclei
in the tetrad cells.

Back-cross three (Plant number 13):

s. Prophase 1:

The examined I'MC ‘s in the diakinesis stage indicated th‘t,tho
univalents ranged from 0.0 to 8.0 with an average of 3.454. The ring
bivalents ranged from 0.0 to M.Olwith an average of 3.297. The red
bivalents ranged from 0.0 to 6.0 with an..vorago of 2.807,Tabic
(19-a).

b. Fetaphase 1:

The distribution of the lagging chromosomes are givem in table

(19-b). The number of the examined MC ‘s was 104; 17 ™C’s showed

univalent chromesomes in a percentage of 16.:5 %. One PNC showed
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Trivalent chromosomes in a range of 1.0 per irregular cell.
c. ét-aha_pl_x_a-a_e 1:

lLagging chromosomes were observed, The distribution of lagging
chromosomes are given in table (19-b). Cut of 114 ecxamined PMC ‘s, 9
P™C’s showed lagging chromosomes. lagging chromosomes in the irreg-
ular M™C’s ranged from 1.0 to 3.0. Meanwhile ,Chromatid bridges were
8.77 % with an average of 1.0 per irregular cell,

d. Anaphase 11:

The total number of the examined PMC’s was 65. 50.77 % of the
examined PMC’s showed lagging chromosomes. Lagging chromosowes in the
irregular cells ranged from 1.0 to 5.0.

e. Tetrad:

Out of 121 examined PMC’s, 23 ﬁ-:c ‘s showed micronuclei in a

range of 1.0 to 5.0 per 1rrogﬁlnr cell, The percetage of the irreg

ular cells was 19.01 %,fable (19-b).

Back-cross three (Flant number 14):
a. Prophase 1:

The examined PMCs in the diakinesis stage indicated that,the
univalents ranged from 0.0 to 6.0 with an average of 3.678. The rimg
bivalents ranged from 0.0 to 6.0 with an average of 4,735. Mesnwhile,
the rod bivalents ranged from 0.0 to 4.0 with an average of 2,012,
Table (20-a).

b, Metaphase 1:

—— e o - a

The number of the examined FMC’s was 198. 26 examimed MC ‘s
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showed umivalent chromoscmes in a range of 1.0 to 6.0 per irregular
cell. The percentage of the irregular cells was 13.13 %,Table (20-b).
One I™MC ‘s showed trivalents in a range of ome per irregular cell,

Out of 86 PMMC’s, 43 MC’s showed lagging chromosomes with a
range of 1.0 to 8,0 per irregular PMC’s. Meanwhile,Chromatid bri-
dges were 5.81 % of the examimed PMC’s with an average of 1.0 per
irregular PMC’s,

d. Anaphase 11:

The number of the examined PMC’s was 100, 25 PMC’s showed lag-
ging chromosomes in a range of 0,0 to 3,0. The percentage of the ir-
regular PMC’s was 25 %.

e, Tetrad:

The total number of tha‘eminod: PMC‘s was 104, Three MMC’s
showed micronuclei with an average of 2.0 per irregular PMC's. The
percetage of the irregular PMC’s was 2.88 %.

Back-cress three (Plant number 15):

a. Prophase 1:

The examined MC’s in the diakinesis stage indicated that,the
univalents ranged from 6.0 to 10,0 per irregular PMC‘s with am
average of 7.159. The ring bivalemts ranged frem 0.0 to 4,0 with an
average of 3.083. Meanwhile, the rod bivalemts ranged from 1,0 to 6.0
with an average of 3,875, table (2 l-a)_.

b. Metaghase 1:
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The total number of the examined PMC ‘s was 79. Four FPMC’s
showed univalent chromosomes in a range of 1.0 per irregular PMC,
The percemtage of the irregular PMC’s was 5.06 %, Table (21-b).

¢. Anaphase 1:

Out of 56 examined PMC’s, 10 PMC’s showed lagging chromosomes
in a range of 1.0 to 2.0 per irregular PMCJ The distribution of the
lagging chromosomes are given in Table (21-b). The percetage of the
irregular IMC’s was 4.29 %. Meanwhile,Chromatdd bridges ranged from
1.0 to 5.0 per irregular PMC and th; percetage of the irregular MC’s
was 20,0 %. .

d. Amaphase 11:

The number of the examined M™C’s was 4O. Eight PMC’s showed
lagging chromosomes in a range of 1.0 per irregular MMC, The perc-
entage of the irregular PMC’s was 8.93 %.

o. Tetrad:

icronuclei were absent in all of the examimed PMC ‘s indieating

normal distribution of the nuclei in tetrad stage.

Back-cross three (Plant number 16):

The examined IMC‘s in the diakinesis stage indicated that,the
univaleants ranged from 6.0 to 10.0 per irregular PMC. The ring biv-
alents ranged from 0.0 to 6,0 with an average of 3.65h4, Meanwhile,

the rod bivalents ranged from 0.0 to 4.0 with am average eof 2,813,

b. Metaphase 1:




The number of the examined PMC’s was 89. Three PMC’s showed
univalents with an average of 1,0 per irregular MC, The percentage
of the irregular MC’s was 3.37 %, Table (22-v).

o. Anaphase 1:

The total examined PMC’s was 64, 13 PMC’s showed lagging chro-
mosomes and lagging chromosomes ranged from 1.0 to 8.0. The percet-
age of the irregular MMC’s was 20.31 %. Meanwhile,lagging chromatids
were found im 20,31 % of the PMC’s.

-

d. fﬁamsf_ 11:
The distribution of lagging chromosomes are given in table
(22-b). Out of 75, 14 MMC’s showed lagging chromosomes in & renge
ef 1.0 to 5.0 per irregular PMC, The percentage of the irregular
"MC s was 18.67 %, Table (22-b).
e. Tetrad:
The number of the cxamined PMC’s was 112, 18 I'MC’s showed mier-
onuclei in a range of 1.0 to 4.0 per irregular FMC. The percetage
of irregular PMC’s was 16.07 %,

Back-cress three (Plant number 17):

In analysis of chromosomal pairing at diakinesis stago“.minl-
ents ranged from 4.0 to 8,0 per irregular PHMC with an average of
4,832. The ring bivalents ranged from 2.0 to 6.0 per irregular PMC
with an average of 3,246, Meanvhile,the rod bivalents ranged frem

C.0 to 6.0 with an average of 2.983, table (23-a).
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The number of the examimed PMC’s was 74. 21 IMC ‘s showed wai-

valents in a remge of 1.0 to 2.0 per irregular PMC ‘s. The percemtage

of the irregular PMC’s was 25.68 %.
c. Anaphase 1:

The distributien of the lagging chromosomes are given in Table
(23-b). Out of 80 PMMC°s, 26 PMC’s showed lagging chremcsemes in a
range of 1.0 to 4.0. The percemtage of the irregular IMC’s was 32.9%.
Meanwhile, the chromatid bridges were found in 8,75 % of the examimed
PMC ‘s, Table (23-b).

d. Anachase 11:

The total number of the examined PMC’s was 83. 14 PMC’s showed
lagging chromosomes in a range of 1.0 to 5.0. The percentage eof the
irregular MC’s was 16,87 %, '

i. Tetrad:

- i - —

The number of the examined PMC s was 86. Two PMC’s showed mic-
ronuclei in a ramge of 1.0 to 2,0 per irregular PMC. The percemtage
of tho irregular MC’s was 2,33 %, Bable (23—b).

Back-cross three {Plamt number 18):

a. Prophase 1:

In analysis of chromososal pairimg at diakinesis stage,umival-
ents ranged from 2.0 to 10,0 with an average of 5.710., The risg |
bivalents ranged from 0.0 to 4.0 with am average of 1,823, Meamwhile,
the rod bivalents ranged from 2,0 to 8.0 with an average of 5.243,

Table (2h.a).
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b, Metaphase 1:

The number of the examimed PMC’s was 90. 25 MC’e showed uni-
valents in a range of 1.0 to 3.0 per irregular PMC’s, The percentage
of the irregular IMC’s was 27.78 %, Table (24-pb),

c. Anaphase 1:

Out of 73 MC’s, 26 PMC’'s showed lagging chiouoso-os in a rang
of 1.0 to 8.0. The percentage of the irregular MC’s was 35.62 %o
Meanwhile,chromatid bridges showed in 12.33 % of the examined PMC’s.

d. inaphase 11: -

The distribution of the lagging chromosomes are given in Table
(24-b). The total number of the examined PMC’s was 70. 12 ™C’s
showed lagging chromosomes in a range of 1.0 to 3.0 per irregular
PMC ‘s, Table {24-b).

e. Tetrad:

14,67 of the exa .med PMC ‘s showed micronuclei in a reamge

of 1.0 to 5.0, Table (24-b).

Back-cross three (Plant number 19):

a. irophase 1:

At diakinesis stage, the analysis of chromosomal pairing
revealed that univalents ranged from 0.0 to 6.0 with en average eof
3.563. The rimg bivalents remged from 0,0 te 6,0 with an average eof
4.178. The red bivale: s remged from 0.0 to 8,0 with an average of
5.205, table (25-a). |

b. Metaphase 1:

— m— e m— - -




y

Fig.(28):¥ollen mother cells of the Back-cross three plamts No. 19
((Sakha 8 x Petka) x Sakha 8) showed 2 lagging chromosomes

in anaphase 1.
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The distribution of the umivalent chromosomes are given in
Table (25-b). Out of 68 examined FPMC’s, two F}NC’s showed univalent
chromosomes in a range of 1.0. The percentage of the irregular PMC’s
was 2.94 %,

The mumber of the examined PMC’s was 50. 7 PMC’s showed lag-
ging chromosomes in a range of 1.0 to k.0 per irregular FNC ‘s, The
percentage of the irregular FPMC’s was 14.00 %. Out of 50 PMC’s, Five
PMC ‘s showed lagging chromatides, Fig. (28 ).

d. Anaphase 11:

The total number of the examined PMC’s was 53, Three cells
showed lagging chromosomes in a range of 1.0 per irregular FMC. The
percentage of the irregular PMC’s was 5.66 %.

e. Tetrad:

The number of the examimed PMC ‘s was 50. Ome PMC showed micr-
enuclei in a range of 1.0 per irregular PMC. The percentage of the
irregular FMC was 2.0 %, Table (25-b).

Back-cross three (Ilant number 20):

The examined FMC’s in the diakinesis stage indicated that,the
univalents ranged from 6.0 to 10.0 with an average of 7.352. The
ring bivalents ranged from 0.0 to 6.0 with an average of 4.116. The

rod bivalents ranged from 0.0 to 8,0 with an average of 4.203, Table
(26-a).




b. Metaghase 1:

The mumber of the examipned PMC’s was 156. 42 PMC’s showed umi-
valents in a range of 1.0 to 3.0. The percemtage of the examimed
irregular PMC’s was 26,92 %, Table (26-b).

c. Anaphase 1:

The total number of the examined PMC’s was 67. 20 PMC ‘s shewed
lagging chromosomes in a range of 1.0 to 5.0 per irregular PMC. The
percentage of the irregular PMC’s was 29.85 %. Meanwhile, Chrematid
bridges were detected in 17.91 % of the examined FMC’s with an
average of 1.0 per irregular cell. The distribution ef the ln.cc:l.n‘
chromosomes and chromatid bridges are given in table (26-b);

d. Anaphase 11:

Lagging chromosome: were observed in some of the examimed MIC’s
Cut of 144 examined I Z’-, 12 PFMC” s -iiov-d lagging ehma-. im a
lmgo of 1,0 to 3.0 1 : irregular MC The pereentage eof tho irreg-
ular PMC ‘s was 3.33 . |

o. Tetrad:

The mumber of ti. oxamimed FMC’s was 90, 22 FMC ‘s showed mier-
onuclei in a range of 1 O to 4,0 per irregular MC. The percemtage
of the irregular FMC’s w. 2h.Ms %, table (26-b).

Back-cross three (Plant nu v 21)%

a. Prophase 1:

In amalysis of chromosom. ‘airiag at diakinesis stage,umival-
ents remged frem 0.0 to 4.0 with . -erage of 2,580. The riang bive-
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ljents ranged from 0.0 to 6.0 with an average of 2.267. Meanwhile,the
rod bivalents ranged from 0.0 to 8.0 with am average of 3.742,table

(27-2).
b. Metaphase 1:

The total nuasber of the examined PMC ‘s are 103. 6 MMC’s shewed
univalent chromosomes in a range of 1,0 to 2.0 per irregular PMC.
The percentage of the irregular PMC’s was 5.83 %.

c. Anaghase 1:

The distribution of the lagging chromosomes are given in table
(27-b). Out of 82 NC’s, 6 PMC’s showed lagging chromosomes in a
range of 1.0 to 2.0 per irregular MC, The percentage of the irreg-
ular MC’s was 7.32 %. Chrowatid bridges showed in 6.10 % of the
examined PMC ‘s with an average of 1.0 lagging chromatid per irregular
cell, Table (27-b).

The number of the examined PMC’s was 83. 6 irregular cells
showed lagging chromosomes with an average of 1.0 per irregular cell.
The percentage of the irregular cells was 7.23 %.

e. Tetrad:

Out of 90 examined PMC'3, Ome PMC showed micremuclei with an

average of 1.0 per irregul r cell, table (27-b).

Back-cross three (Plant n. iber 22):

a. Prophase 1:

The examimed MMC’s n the diakinesis stage indicated that,the
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univalents renged from 6,0 to 12.0 with an average of 7.313. The

ring bivalents ranged from 0,0 to 4.0 with an average of 1.983. The
rod bivalents ranged from 0,0 to 4.0 with an average of 2,760,table
(28-a).

b. Metaphase 1:

The total number of the examined MMC’s was 105. 40 irregular
cells shewed univalent chromosomes in a ranp' of 1,0 to 3.0 per
irregular cell. The percentage of the irregular FMC’s was 38,09 %.

c. Anaphase 1: |

Table (28-b) gives the distributiom of the lagging cm-l
and chromatid bridges. Out of 70 PMC’s, 23 irregular cells showed
lagging chromosomes in a range ef 1.6 to 5.0 per irresgular cell.
The porccntmrof th. irregular PMC’s was 32.86 %. Meanwhile, the
chromatid bridges di ected im 20.0 % e-f the examimed PMC ‘s with o=
average of 1,0 per ‘regular cell.

d. ‘;“_"_”_“f?f 11:

The number of “e examined PMC’s was 42, 9 irregular cells
showed lagging chrom« omes in a range of 1.0 to 5.0 per irregular
FMC. The percentage o. t“e irregular cells was 21.43 %, Table (28-b)

e. 'Eo_tt:u!i

The number of the ex. =~ °* PMC ‘s was 70. 23 irregular PMC’s
showed micronuclei in a range . . O to 5.0 per irrsgular cell. The
po;cont.g. of the irregular cells . - ~.86 %, Table (28-b).

Back-cress three (PMlant number 23):
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The examined PMC’s at the diakinesis stage showed that, the
univalent chromosowes ranged from 2,0 to 10.0 with amn average of
4.865. The ring bivalents ranged from 2.0 to 6.0 with an average of
1.464, Meanvhile, the rod bivalents ranged from 0.0 to 4,0 with an
average of 2.876, table (29-a).

The total number of the examined PMC’s was 119. Five irregular
cells showed univalent chromosomes in a range of 1.0, The percentage
of the irregular PMC’s was 4.20 %,

c. Anaphase 1:

Lagging chromosomes were observed. Out of B0 PMC’s, 6 mC'i
showved lagging chromosomes in a range of 1.0 to 2.0. The percentapge
of the irregular cells was 7.50 %. Chromatid bridges were detected
in 6.25 % of the examined PMC’s with an average of 1.0 per irregular
cell, table (29-b).

d. i?f?fffﬂ 11: |

The distribution of the lagging chromosomes are givem in table
(29-b). Out of 73 I'MC’s, Four irregular cells showed lagging chrome-
somes in a range of 1.0 to 3.0 per irregular PMC. The percentage of
the irregular cells was 4,20 %,

e. Tetrad:
The number of the examiried PMC s was 80, Two PMC’s shewed mic-

ronuclei im a range of 1,0. Thie percentage of the irregular cells

was 2.50 %, Table (29-b),




Back-cross three (Plant number 24):

a. Irophase 1:

The examined PMC’s at diakinesis stage indicated that, the
univalents ranged from 4.0 to 8.0 with an average of 5.876. The
ring bivalents ranged from 0.0 to 6.0 with an average of 2,175, The
rod bivalents ranged from 0.0 to 4.0 with an average of 2.622, Table
({30-a).

b. Metaphase 1:

| The nunbéf of the examined PMC ‘s was 93. Three PMC’s showed
univalent chrombsomes in a range of 1.0 to 2.0 per 1rrigu1.r cell,
The percentage of the examined FMC’s was 3.22 %, Table (30-b).

c. Anaphase 1:

The total number of the examimed PMC’s was 84, Four irregular
cells showed lagging chromosomes in a range of 1.0 to 2,0. The perc-
entage of the irregular PMC’s was 4.76 %, Out of 84 PMC”s, Four
irregular cells showed chromatid bridgee in a range of 1.0. The
percentage of the irregular IMC’s was 4,76 %.

d. Anaphase 11:

The number of the examined PMC’s was 87. Eight irregular cells
showed lagging chromosomes inm a range of 1.0 to 4,0. The percentage
of the irregular INC’s was 9.19 %, Table (jb-b).

e. Tetrad:
The number of thc examined I'MC’s was 96. 10 irregul.r.cello

showed micronuclei in a range of 1.0 to 5.0. The percemtage of the




Fig.(29 : VPotlen mother cell of the back-cross three plants No, 25
({7akha B x letka) x Giza 157). It showerd multivalents

at diakinesis stage.




irregular cells was 8,33 %, Table (30-b).

Back~-cross thr.org?}pnt number 25):

a. Prophase 1:

In analysis of chromosoial pairing at diakinesis stage ,unival-
ents ranged from 2,0 to 8.0 with an average of 3,601. The ring bive-
lents ranged from 2.0 to 4,0 with an average of 3.820. The rod biva-
lents ranged from 0.0 to 6.0 with an average of 3.019, Table (31-e).

b. Metaphase 1:

The number of the examined PMC’s was 134, Two FMC’s showed
univalent chromosomes in a ramge of 1.0. The percentage of the irre-
gular cells was 1,49 %.Fig. (25).

The total nﬁmber of the examined MMC’s was 80. 7 I'MC’s showed
lagging chromosowes in a range of 1.0. The rercentage of the irrogh
ular cells was 8,75 %, Table (31-b). Meanwhile, chromatid bridges
were found in 7.50 % of the examined PMC’s with an average eof 1.0
lagging chro-ntid'per irregular cell,

d. Anaphase 11:

The distribution of lagging chromosomes are given in table(31-b).
Out of 157 examined I ‘s, 47 1rrogu1ar:¢olls showed lagging chremes-
omes in a range of 1.( to 4.0 per irregular cell. The percemtage of
the irregular "™MC’s wa 29,94 %, Table (31-b).

o. Tetrad:

All of the examinec PMC’s showed fho absence of miecremuclei in

such stage, Table (31-b).
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Back-cross three (Plant number 26):

a. Prophase 1:

In analysis of the chromosomal pairing at diakinesis stage,the
univalents ranged from 0.0 to 6.0 with an average of 2.753. The ring
bivalents ranged from 0.0 to 6,0 with an average of 3.414, Meanwhile,
the rod bivalents ranged from 0.0 to 8.0 with an average of 3.887,
Table (32-a). |

b. Metaphase 1: .

The number of the examined PMC’s was 77. Three PMC’s showed
univalent chromosomes in a range of 1.0 per irregular cell and the
percentage of the irregular cells was 4.05 %, Table(32=b).

¢. Anaphase 1:

The total number of the examined C’s was 55. 7 PMC’s showed
lagging chromosomes in a range of 1.0 to 3.0. The percentage of the
irregular MC’s was 12.73 %. Lagging chromatides were detected in
5 MC’s with an average of 1.0 laggimg chromatid per irregular cell.
The percentage of the irregular PMC’s was 9.09 %, Table (32-b).

d. Anaphase 11: |

The number of the ¢ usined PMC’s was 56. 7 irregular cells
showed lagging chromosomes 'n & range of 1.0 to 4.0. The percentage
of the irregular cells was 2,50 %, Table (32-b).

e. Tetrad:

Cut of 70 examined PMC s, Ome cell showed micronucled in a

range of 1.0 per irregular ce 1.




Back-cross three (Plant number 27):

a. Prophase 1:

fhe total number of the examined FMC s was 126, At diakinesis
stage,univalents ranged frem 4.0 to 10.0 per irregular cell with amn
average of 6.427. The ring bivalents renged from 0.0 to 6.0 with am
average of 2.683., The rod bivalents ranged from 0.0 to 5.0 per irreg-
ular I'MC with an average of 3,190, Table (33-a). |

b. ﬂeia_ﬂa_ng? 13

The number of the examined PMC’s was 96.and lagging univalents
ranged from 1.0 to 3,0 per irregular cell. The percentage of the irs
regular PMC’s was 21,87 %, Table (33-b).

c. e}:}a_p!u__s_e_ 1:

The total number of the oxamined IMC’s was 102, 23 PMC’s shoved
lagging chromosomes. Lagging chromosowmes in the irregular cells ranged
from 1.0 to 6.0 and the percentage of irregular cells was 22,55 %.
The number of the cxamined PMC’s was 102. Chromatid bridges were
detected in 12.75 % with an average of 1.0 per irregular cell, Table
(33-b). |

d. inaphase 11:

The distribution of e lagging chromosomes in irregular cells
is given in table (33-b). ¢ t of 110 MMC’s,21 PMC“s shewed lagging
chromosomes in a range of 1 ) te 5.0. The perceatage of the 1z;n¢-1ar

PMC ‘s was 19.09 %.

Micronuelei showed in 1 .11 % of the total examined PMC’s with

a range of 2.0 to 4.0 per irre 'wlar cell, Table (33-b).
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Back-cross three (Plant number 2§l=

a. Prophase 1:

The examined PMC’s in the diakinesis stage indicated that, the
univalents ranged frem 2.0 te 8.0 with am average of 4.127. The ring
bivalents ranged from 0.0 to 5.0 with an average of 1,386, The rod
bivalents showed an average of 3.572 and ranged from 0.0 to 7.0,Table
(34-a).

b. Metaphase 1:

The total number of the examined PMC ‘s was 82, Feur irregular
MC ‘s showed univalents in a range of 1.0. The percentage of the ire-
regular "MC’s was 4.87 %, Table (BH—b);}

c. Anaphase 1:

The distribution of the lagging chromosomes in the examimed
Pﬂé’s is given in table (34-b). Out of 74 examined PMC ‘s, 7 irregular
cells showed lagging chromosomes in a range of 1,0 to 2.0, The perc-
entage of the irregular cells was 9.46 %. Mesnwhile, 5 irregular cells
showed lagging chromatides with an average of 1,0 lagging chrometid
per irregular cell. The percentage of the irregular cells was 6.76 %.

d. éEﬂP?Q‘? 11:

The number of the examimed FPMC’s was 81, 9 irregular cells
showed lagging chromosomes. The lagging chromosomes ranged ff.- 1.0
to 4.0 per irregular cell and the percentage of the irregular cells
was 11.11 %, Table {(34-b).

e, Tetrad:




Table (34-b) gives the distribution of the micronuclei. The

total number of the examined PMC ‘s was 82. All of the examined FMC’s
showed that the micronuclei were not detected.

Backecross three (I'lant mumber 29):

a. Prophase 1:

The examined FPMC’s at the diakinesis stage showed that, the umi-
valents remged from 2.0 to 10.0 with an average of 3,581, The ring
bivalents ranged from 0.0 to 6.0 with an average of 2.933. Meanwhile,
the rod bivaleants ranged from 0,0 to'6.0 with an average of 2,123,
Table (35-a). B =

b, letaphase 1:

The number of the examined PMC’s was 202, 8 MC s showed univ.
alent chremosomes. Univalents ranged ef 1.0 per irregular cell and
the percentage of the irregular cells was 3,96 %, Table (35-b).

c. Anmaphase 1:

The total number of the examimed PMC’s was 70. 12 irregular
cells showed 1.;31:1; chromosomes. Lagging chromosomes in the irregular
PMC’s ranged from 1.0 to 3,0 and the percentage of the irregular cells
was 17.14 %, 8 FPMC’s showed lagging chro-ttdo- with an cnngo of 1.0
per irregular cell. The percentage of the irregular cells was 11, 3 %,

d. \n!p_!\ea_a_ 11:

The mumber of the examined FMC’s was 74. 5 PMC s showed lag-

ging chrowosomes in a range of 1.0 per irregular cell. The percentage

of the irregular cells was 6.76 %, Table {35-b).
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e. Tetrad:

The examined IMC’s showed the absence of micronuclei,Table

(35-b).

Back-cross three (Plant number 30):

a. irophase 1:
At diakinesis stage,the number of the examined PNC ‘s was 52,
The univalents ranged from 2.0 to 6.0 with an average of 4,083. The
ring bivalents ranged from 0.0 to 6.0 with an average of 2.640, Table
(36-a). Meanwhile, the rod bivalents ranged from 0.0 to 8.0 with an
average of 3.189,
b. Metaphase 1:
The distribution of the univalents is given in table (36-b).
Out of 170 PMC“’s, 7 irregular PMC’s showed umivalents in a ramge of
1.0 per irregular cell, The percentage of the irregular PHC;A wvas

4.12 %, Tabl

The total number of the examined PMC’s was 125, Four FPMC’s
showed univalent chromosomes, Univalent chromosomes in the irregular
celis ranged from 1.0 to 2.0 and the percentage of the irregular cells
was 3.20 %. Out of 125 PMC's, Two irregular cells shewed chr.-ntid
bridges. Chro-.tid bridges ramged of 1.0 per irregular cell und the
percentage of the irregular cells was 1,60 %, Table (36-b).

d. Amaphase 11:

— e — -

The mumber of the examimed PMC’s was 1h0. Feur irregular cells
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showed that lagging chromosomes ranged from 1.0 to 3,0 per irregular
cell. The percentage of irregular cells was 2.86 %, Table (36=b).

o. Tetrad:
The total examined PMC’s was 134, All the examined FMC’s showed
normal distribution of the four nuclei with missing of the micremuclei

Table (36-b).

Back-cross three (Plant number 31):

n. Prophase 1: “

At diakinesis stage,the number of the examined PMC’s was 68,

The univalents ranged from 4.0 to 8.0 with an average of 5.284, The
ring bivalents ranged from 0.0 to 6.0 with an average of 2.284, The
rod bivalents ranged from 0.0 to 6,0 with an average of 3.674, Table
(37-a).

b, Eeﬁaﬂagg 1:

The distribution of the univalent chromosomes in irregular cells
is given in table (37-b). Out of 158 PMC ‘s, 28 irregular PMC’s shewed
univalo#t chromosomes in a range of 1.0 t::o 3.0 per irregular 6011.

The percentage of the irregular cells m 17.72 %.
C. i‘ﬂ@f'f 1:

The number of the examined PMC’s was 52, 8 PMC’s shewed lagging
chromosomes in a rangs of 1,0 to 6.0 per irregular cell. The percemt-
age of the irregular PMC’s was 15.38 %, 7 PMC’s showed 1‘“’-‘6’ chreom-
atides in a range of 1,0 per irregular cell. The percemtage of the

irregular I'MC’s was 13,46 %.
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d. Anaphase 11:

The number of the examined PMC’s was 137. 12 irregular cells
showed lagging chromosomes in a reange of 1.0 to 5.0 per irregular
cell. The percentage of the irregular cells was 8.76 %, Table (37-b).

e. 2.}545!__:

The number of the examined PMC’s was 60. 5 irregular cells
showed micremuclei in a range of 1.0 to 4,0 per irregular cell. The
percentage of the irregular PMC’s was 8.33 %, Table (37-b).
Back-cress three (Plant number 32): -

a. Prophase 1: :

At diakinesis stage, the total number of the examined PMC’s was
115. The univalent chromosowmes ranged fi-.- 6.0 to 12,0 with an average
of 8.215. The ring bivalents ranged frem 0,0 to 4.0 with an average
of 1.863., The rod bivalents ranged from 0,0 to 6,0 with an avérup of
3.003, Table (38-#). |

b. Metaphase 1:

The tetal number of the examined PMC’s was 115, 17 FMC’s showed
univalent chromosomes in a range of 1.0 to 2.0 per irregular cell. The
percentage of the irregular PMC’s was 14.78 %, Table (38-b).

c. A_nt]gl_.,o- 1:

The number of the examimed PMC’s was 8k, 5 irregular cells
showed lagging chromosomes in a renge of 1,0 to 3.0 per irregular cell
,Table (38~b). & irregular cells showed chrematid bridges in a remge

of 1,0 per irregular cell. The percentage eof the irregular cells was
k.76 %,
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d. Apaphase 11:
The total number of the examimed PMC ‘s was 50. 12 irregular
FMC’s showed lagging chromosomes in a range of 1.0 to 4.0 per irreg-
ular cell. The percentage of the exsmimed PNC’s was 24,00 %, Table
(38-b).
e. Tetrad:
The distribution of the micromuclei im PMC s is givem in table
(38-b). 8 irregular cells showed micronuclei im a range of 2.0 to 5.0.

Back-cross three (Plant number 33):

a. Prophase 1:

The total number of the e;aninod PMC’s was 105. The uniwvalents
ranged from 4.0 to 10.0 with an average of 4.508. The ring bivalemts
ranged from 0,0 to 6.0 with an average of 3.253. Meanwhile,the red
bivalents ranged from 0.0 to 6.0 with an average of 3.982, Table(39-a).

b. Metaphase 1:

The distribution of the univalents in the examined PMC "s 1s

given in table (39-b)., Out of 175 examined FMC’s, 10 irregular FMC’s

showed univalents in a range of 1.0 to 2.0 per irregular cell.

The number of the oxamined FPMC ‘s was 160, 9 irregular cells
showed lagging chromosomes. Lageing chromosomes in the irregular cells
runééd from 1.0 to 4.0 and the percentage of the irregular cells was
5.63 %, table (39-b). Out of 160 IMC‘s, 5 irregular cells shewed

chromatid bridges in a range of 1.0 per irregular cell. The pircunt.go




of the irregular cells was 3.13 %,
d. Anaphase 11:

The nu-ﬁcr of the examined PMC’s was 154, 4 irregular cells
showed lagging chromosomes in a range of 1.0 to 5.0 per irregular cell,
The percentage of the irregular cells was 2.60 %, Table (39-b).

o. Totrad:

The total ﬁumbor of the examined PMC s was 142, All the examined

FMC ‘s showed normal distributionm of the nuclei, Table (39-b).

Back-cross three (Flant number 34):

a. lrophase 1:
At diakinesis stage, the number of the examined FPMC's ﬁﬁa 139,
The univalents ranged from 2.0 to 8.0vwith an average of h.hBS. The
ring bivalents ranged from 0.0 to 6.0 with an average of 2,674, Th‘
rod bivalents ranged from 0.0 to 4.0 with an aveiage of 1.873, Table
(40<a). |
b, &pfqpﬁggg 1:
| The number of the examined PMC ‘s was 126, 13 FMC’s showed uni-
valents in a range of 1.( “0o 2.0. The perecntage of the irregular
PMC’s was 10,32 %, Table ( -b). |
Out of 91 PMC’s, 11 PM ‘s showed lagging chremosemes in a remge
of 1.0 to 4.0. The percentage ‘f the irregular cells was 9.89. %,Table
(40-b). The mumber of the irre; lar PMC’s shewed chromatid bridges wase

twe. The percentage of the irreg lar cells was 2,20 %,
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d. il_n—a_pim::o’ 11:
The total number of the examined PMC ‘s was 60. Ome irregular
PMC showed lagging chremosomes in a range of 1,0 per irregular cell,
The percentage of the irregular cells was 1.67 %, Table (4k0-b).
e. Eo_tM:
The number of the examined PMC s was 60. Four irregular cells
showed micrenuclei in a range of 3.0 to 4.0, The percemtage of the
irregular cells was 6.67 %,

Back-cross three (Plant number 35):

At diakinesis stage, the number of the examined PMC’s was 184.

The univalents showed a range of 4.0 to 10.0 with an average of 6.707.

The ring bivalents ranged from 0.0 to 4.0 with an average of 2,.135.The

rod bivalents ranged from 0.0 to 6.0 with an average of 2,862, Table
(“1"‘)-
b. Metaphase 1:

The number of the examined PMC ‘s was 129, 55 PMC’s showed univ-

alents in a range of 1.0 to 3.0. The percontage of the irregular PMC’s

¢+ Anaphese 1:

The number of the examined PMC’s wee 30. 8 PMC’s shewed laggiag
chromosomes in a renge of 1.0 to 8.0 per irregular cell. The porcontage

of the irregular cells was 16.00 %. The mumber of the irregular cells

|
!‘
|
|

i

showed 'laggiu chromatides was 3, The percentage of the irregular eclllé

vas 6.00 %, Table (41-b).

1
3

13
3

»
.




d. Amaphase 11:

The total number of the examinsd PMC’s was 86. 7 PMC’s showed
lagging chremosomes in a remge of 1.0 to 4.0. The percentage of the
irregular cells was 8.14 %, Table (41-b).

°. Tetrad:

The distribution of the micremuclei is given in table (41-b).

Out of 56 MC’s, 16 irregular cells shewed micronuclei in a range eof

1.0 to 4.0. The percentage of the irregular cells was 28,57 %.

Back-cross three (Plant number three 36):
a. Prophase 1: |

* At diakinesis stage, the number of the examined PMC ‘s ﬁu 80.
The univalents ranged from 4.0 to 5.0 per PMC with an average of 5.634.
The ring bivalents ranged from 0.0 i 4.0 per PMC with an averags of
2.205. Meanvhile, the rod bivalents : xngod from 0.0 te 4.0 with em
average of 2.374, Table (42-a).

b. Metaphase 1:

. The number of the exsmined PMC’' was 84, One irregular cell
shewved lagging chromosomes in a reng of 1.0. The percemtage of the
irregular cells vas 1.19 %, Table (4. b). -

c. Anaphase 1:

The tetal number of the examined MC’s was 54, 8 irregular cells
showed lagging chromosomes in a range o 1.0 to 5.0.per irregular cell,
The pesrcentage of the irregular cells was &.81 %, Ome irregular cell
showed lagging chromatid in a ramge of 1.0. ‘be perceatage of the ir.

regular cells was 1.89 %, Table (42-b).
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The distribution of the lagging chromosemes in the irregular
PMC’s is given in table (42-b). Out of 92 PMC’s, 9 irregular cells
showved lagging chromosomes in a ramge of 1.0 to 2.0 per irregular cell,
The percentage of the irregular cells was 9.78 %,

e, I‘EF??‘
The number of the examined PMC ‘s was 50. All the examined cells
shoved normal appearance, Table (42.b),.

Back-cross three (Plant number 37):

a. Prophase 1:

At diakinesis stage, the examined I'MC’s indicated that, the
univalents ranged from 0.0 to 4.0 per PMC with an average of 1,754,
The ring bivalents ranged frem 2.0 to 6,0 with an average of 3.25h.
Meanvhile, the rod bivalents ranged from 2.0 to 6.0 vith an average
of 3.487, Table (43-a).

b. 593229953 1:

The number cf the examined PMC’s was 202. Five irregular cells
showed univalent chromosomes in a ramge of 1.0, The percemtage of the
irregular cells was 2.47 %.

c.. in_ayh_.gg_ 1l:

The total mumber of the exam: ied PMC’s was 80 and the laggimg
chromosomes ramged from 1.0 to 4.0 per irregular cell., Meanwhile, the
chromatid bridges were detected in 2,50 % of the FPMC ‘s with an average

of 1,0 chromatid bridge per PMC, T -ble (43-b).
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d. Anaphase 11:

Lagging chrombsomes were observed. Out of 80 PMC ‘s, three
cells showed lagging chromosemes. Lagging chremesemes in the ir-
regular cells ranged from 1.0 to 3.0.

°. Tetred:

The total number of the examined PMC’s was 84, All the cells

showved normal distributiom of the muclei, Table (43-b).

Back-cross three (Plant mumber 38):
a. Prophase 1:

The examined PMC’s in the diakinesis stage indicated that,
the univalents ranged from 0.0 to 4.0 with an average of 1,866.
The ring bivalents ranged from 0,0 to 5.0 with an average of 2,406,
Meanwhile, the rod bivalents ranged from 0.0 to 7.0 with an
average of 3.700, Table (hi-a),

b. Metaphase 1:

The number of the examined PMC°s was 120, 14 PMC's shewed
univalent chromosomes in a ramge of 1.0 to 3.0 per irregular eell,
The percentage of the irregular cells was 11.67 %, Table (hh-b).

The total number of the examined PMC’s was 91, 23 PMC’s
showed lagging chrom- omes in a renge of 1.0 to 8,0. The perceat-
age of the irregular ells was 25.27 %. Meamwhile,lagging chrems-
atides wvere detected .n 6.59 % of the JMC’s with an average eof

1.0 to 2.0 per irregul ir cell, Table (kh-b).
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d. Anaphase 11:

Lagging chromosomes were observed. The distributiem of the lag-
ging chromosomes is given in table (44-b). Out of 94 PMC’s, 15 ™C’s
showed lagging chromosomes in a range of 1.0 to 4.0 per irregular cell,
The percentage of the irregular cells was 14.89 %,

e, Tetrad:

The number of the examined IMC’s was 100, Three irregular cells
showed micronuclei in a range of 1.0 to 4.0 per irregular cell. The
percentage of the irregular cells was 3.00 6, Table (hh-b).

Back-cross three {J’lant number 39):

a. ifggﬁfso 1:

At diakinesis stage, the total number of the examined PMC’s was
74 . The examined I'MC’s indicated that, the univalents ranged from
2,0 to 8.0 with an average of 4.251., The ring bivalents ranged from
0.0 to 4.0 with an average of 2.108, Meanwhile,the rod bivalents
ranged from 0.0 to 6.0 with an average of 3.477, Table (45-a).

b. Metaphase 1:

The number of the examined PMC ‘s was 96. Four irregular cells
showed lagging chromosomes i+ a range of 1.0 per irregular cell. The
percentage of the irregular -ells was 4.17 %, Table (45-b).

The total number of th: examined FMC’s was 65. 9 PMC’s shewed
lagging chromosomes with a : inge of 1.0 to 8.0 per irregular éell.
Chromatid bridges were found in 6.15 % of the examined PMC’s in a

range of 1.0 per irregular cell,
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d. Anaphase 11:

Lagging chromosomes were detected. The distribution of laggimg
chromosomes is given in Table (45-b). Out of 74 PMC’s, Five irregular
cells showed lagging chromosomes in a percentage of 6.76 %. Lagging
chromosomes in the irregular cells ranged from 1.0 to 4,0,

e, Tetrad:

The total number of the examined PMC’s was 63 cells. All the

examined cells showed normal distribution. The abnormal micronuclei

disappeared in such stage.

Back-cross three {l‘lant number 40):

a. [rophase 1:

At diakinesis stage,the total examined FMC‘s was 87. The exem-
ined PMC’s shewed that theunivalents ranged from 2,0 to 6.0 with sm
average of 2.892. The ring bivalents ranged from 0.0 to 6.0 with am
average of 2,683, Meanwhile,the red bivalents ranged from 0.0 to 6.0
with an average of 3.155, Table (46-a).

b. Metaphase 1:

The number of the ex: ‘imed PMC ‘s was 167. 24 cells showed
univalents and the percent: e of thw irregular cells was 14,37 %,
Table (46-b). ' N

c. Anaphase 1:

The total number of i 0 examined PMC’s was 58. 10 esamimed

PMC ‘s showed Jagring chromo: \ @es in a range of 1.0 to 7.0 per ir-

regular PMC’s. The percentage .° the irregular cells was 17.2k %,




Out of 58 PMC’s, 7 cells showed lagging chromatides in a range of
1.0 to 2.0 per irregular cell. The percentage of the irregular oeolls
was 12.07 %, Table (46-Db).

d. Anaphase 11:

The number of the examined PMC’s was 132, 6 irregular cells
showed lagging chromosomes in & range of 1,0 to 3.0. The perceantage
of the irregular cells was 4,55 %, Table (46-b).

e. Tetrad: "

The distribution of the micranuclei in PMC’s is givon.in Table
(46-b). Out of 108 PMC’s, two examined PMC’s showed micronuclei in
a range of 2,0 to 3.0 per irregular cell.

Back-cross three (Plant number 41)3:

a, fgggpgg, 1:

The examined PMC’s im diakinoaia-otago indicated that,the
univalents ranged from 4.0 to 8.0 with.ln average of 5.115. The riag
bivalents ranged from 0.0 to 4.0 with an average of 1.487. Meanwhile,
the rod bivalents ranged fr : 0,0 to 6.0 with an average of 2.054,
Table (47-a).

b. Metaphase 1:

The number of the exami. d MIC’s was 264, 9% irregular cells
shewed univalent chromosomes 1. a remge of 1.0 te 5.0 per irregular
cell., The perceamtage of the irr  jular cells was 36.36 %, Table '(w-b)

c. Anaphase 1:

The total number of the exa: ned PMC’s was 71 and lagging
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chromosomes ranged from 1.0 to 8.0, The percentage of the irregular
cells was 29.58 %, Table (47-b). Meanwhile,chroematid bridges were
found in a range of 1.0 to 4.0 per irregular cell. The percentage
of the irregular cells was 14.08 %,
d. Anaphase 11:
The distribution of the lagging chromosomes in the irregular
I'MC’s is given in Table (47-b). The mmber of the examined PMC ‘s
was 47, 12 PMC'Q showed lagging chromosomes in a renge ef 1.0 to 5.0
per irregular cell. The percentage of the irregular cell was 25.53 %,
Table (47-b).
e, ?’fff?‘
The distribution of the micronuclei in the irregular celle is
given in Table (47-b). The number of the examined PMC’s was 50 cells,

16 irregular cells showed micrenuclei in a range of 1.0 to 8.0 per

irregular cell. The percentage of the irregular cells was 32.00 %.




."ig.(30)= (iemsa C-banded . 1omosomes of cv. "letka".




Fig. (31): Somntic colls of the bachk-cioss ((Giza 157 x Petka) x

GGiza 157,showed micronucleus beside the main nucleus.




Fig.{32): Somatic cell of the  + vparent, letka with 7 ryc chromosomes

using C-banding technieq




Fig.(33):a. .‘omatic erll of the Giza 157 pPlanks wifh o - ho
b. “oemntiec enll of inckecross three ({(Ciza 157 x 1eotha)

tiza 157) planta vith 0 i,

wl
-




3.b. C= banding:

Fig. (30) indicates the C. banding karyogram of Petka wvariety
of rye, Every chromosome pair is characterized by a specific bamding
pattern. Chromosomes are suggested to be designated by 1R to 7R,

Some weak bands are not clearly fiatblo on the Figure but can be
identified clearly under the microscope. Chromosome 2R showed a small
band near the centromere position in the long arm. Chromosome 3R
which aleng with 1R is one of the smallest chromosome showed a bamd
vn the short arm that is closer to the centromere than in 2R, Chreo-
mosome 6i characterized by the subtorminal centromoere position showed
band in the long arm ncar the contr.nefe. The unbanded chromosomes
are 1R, 4R, SR and TR,Fig.(32). “

Through using the lacto-propienic orciem,The mitotic coll. of
the 41 back-cross (BCB) plants shewed that 14 plante were found to
contain 42 chromosomes in their cells. Only 5 back-cross rlants were
found to contain 43 chrom somes. The number of the plants which shewed
44 chromosomes was 4, Th- number of thq-plants vhich showed 43 and
44 chromosomes in their itotic cells was one back-cross plant. The
back-cross (503) plants umber 3, 9, 11, 13, 16, 18, 22 and 41 showed
differences in their ch: uwosome number as it ranged frem 135 to 41
chromosomes, The back-cr. s (BCB) plant number 5 showed 28 chromesemes
The distribution of chromc jnes of the mitotic cells is givbnﬂin Table
(48). *ig.(33). |

Some mitotic cells of t s two back-crosses (Bcj) showed micre-




nuclei beside the main nucleus, Fig. ( 31 ). These micenuclei were

found in differemt stage of division i.e interphase and late prephase.
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Table ( 7 -a}: Chromosomal pairing at diakinesis stage in PMC‘s of back-cross three (P1t. No. 1

Combination . PMC ‘s Univalents Bivalents Multivalents
n Ring Rod Total
wou?p? No. 1l ) 324 ( 0-2 ) (0~ 6) (0-5 ) (0~ 2)
0.547 1.056 1,167 2.223 0.236

Table ( 7 -b): Frequency distribution of Laggards in Metaphase 1, Anaphase 1, Anaphase 11 and Mi

103 -

ronuclei in Tetrad for Back-cross three (Plt, No, 1),
' Lagging & . PMC s , '~ Frequency Distribution % of irregulaj
Micronuclei , n 0 1 2 3 4 5 ) 7 8 9 10 cells
Lagging chromosomes _ ‘
'in Metaphase 1 80 71 6 2 1 11.25 %

Lagging chromosomes
in Anaphase 1 42 29 9 1 3 _ 30.95 %

Lagging Chromatid

in Anaphase 1 42 33 9 21.43 %
Lagging chromosomes

in Anaphase 11 Th 20 14 22 2 11 2 2 . | 72.97 %

zuoﬂOSSOHop in
Tetrad 81 19 20 28 7 6 1l 76 .%4 4
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Table (20 -a): Chromosomal pairing at diakinesis stage in PMC‘s of backecross three (Plt. No, 14 )

Combination . PMC ‘s Univalents Bivalents Multivalents
n Ring Rod Total
BC,(r1t. No. 14) 103 (o - 6) (0 -6 ) (0 -4 ) ( 0- 1)

3.678 4.735 2,012 6.747 0.2000

Table (20 -b): Frequency distribution of Laggards in Metaphase 1, Anaphase 1, Anaphase 11 and Mi

116 -

ronuclei in Tetrad for mwmwlnﬂouu three (Plt. No. 14 v.
|
Lagging & . PMC ’s . ' Frequency Distribution % of irregular
Micronuclei n 0 1 2 3 4 5 6 7 8 9 10 cells
Lagging chromosomes :
in Metaphase 1 98 75 19 1 1 1 1 23,47 %

Lagging chromosomes
in Anaphase 1 86 43 9 3 4 2 3 11 4 T 50,00 %

Lagging Chromatid
in Anaphase 1 86 81 5 05.81 %

Lagging chromosomes ]
in Anaphdase 11 100 75 12 3 7 . 2%.00 %

Mieronuclei in
Tetrad 104 101 3 02.88 %
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Table ( 31 -a}):

Chromosomal pairing at diakinesis sta on%JLm!o.m of back-cross three (Plt. No. 25).

Micronuclei in

Tetrad

Combination . PMC’s Univalents Multivalents
n Ring Total
BC,(P1t. No.25 ) 8h (2-8) (2-4&7 (0-1)
3.601 - 3.820 6.839 0.183
Table ( 31 -b): Frequency distribution of mewﬂnau(‘ h.ﬁianNOQ‘w. Anaphase H-.Pblurwuo 11 and Mic-
' & :
- ronuclei in Tetrad for Backecross M It .-No. 25).
o . R
_J Lagging & . PMC’s " Frequency Dimtribution % of irregular
Micronuclei n 0 1 2 3 4 5 6 7 8 9 10 cells
Lagging chromosomes )
in Metaphase 1 134 132 2 . . © 0LA49 %
Lagging chromosomes o |
in Anaphase 1 . 80 73 7 S 08.75 %
Lagging Chromatid
blmm»bn chromecsomes- .
in Anaphase 11 157 112 23 13 11 29.94 %

8o 80 - . - . 00,00 %
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Table (52!: Sumwary of the disorders observed at prophase I(diakinesis stage),lietaphase 1, Anaphase 1
anaphase 11 and tetrad‘s in tho FNC’s of the two back-crosses (BCS) plants,
Ilant Diakinesis Metaphase 1 Anaphase 1 Anaphisse 11 Tetrad’s
o average of lagging lagging lageging Micro-
Univ. Biv Fultiv, chiromonomes curomosomes chromatides chromosomes nucled
1 0.547 2,223  o0.236 11.25 70.95 % 21.%3 % 72,97 4 76,54 %
2 6.310 3.585 0,130 02,20 % 03.33 % 03.33 ® 07.55 « 00,00 »
3 6.128 b.u22 0,000 18,27 % 16,67 = 23,33 % 23,08 14,50 <
4 J.h24 6.170 0,000 02,97 % 10,51 % 05.26 5 09.86 00,00 %
5 1.87%  4.668 9.000 03.61 . 11.58 » 06.17 % 14,67 00.00 o
6 7.197 6.835 n.000 08.473 % 23,75 % 15.00 % 17.50 7 28,78 .
7 7.93%  7.263 o0.000 . 05,31 % 24,44 08.89 % 26,89 05,61 o
& 7.354 6.619 0,000 02.72 4 03,13 w 01,56 . 20.97 5 06,00
9 4.089  9.64% 0,086 06,43 % 12,16 % C5.41 % 56,10 95,71
10 6.243  7.875 0,000 0k,95 11,39 % 08.86 % 10.81 % 2.29 ¢
11 5.241 5.70%  o.000 00,00 % 04,76 % 03.17 % 10,00 % 00.00 =
12 5.270  8.142 0,000 00.70 % 02.44 % 0z.4h % 03.53 % 00.00
13 - J.ush 6.164 0,090 16.35 % 07.89 % 08.77 % 50,77 % 19,01
14 3.6 6.747  0.000 3247 % 50,00 % 05,51 % 25.00 4 0. 8K ¢
15 7.159 6.958 0,000 05,006 14,29 % 20,00 08,91 ¢ 00.00 v
16 7.65%  6.469  ¢,000 03.37 % 20,731 20,31 4% 18,67 » 16,07 "
17 h.832  6.279 0,000 28,38 4 32.50 % 08,75 » 16,87 % 0z, v
14 5.710 7.G66 0,000 27,78 % 15.62 % 12.33 % 17.14 i 14,67 -
19 1.563 8,183 o.000 02,94 14,00 % 10.00 5 05.60 & 01.t5
7392 HJI1Y O 9,000 26.92 % 29,85 % 17.91 4 o8, 1Y o IR I
"1 »o5ho 6.009 0,000 05.81 07.32 v 06,10 % 0.2 01,11
o2 T.413 .71 0,000 18,00 2,86 4 "0.00 % o3 W/ I (BN Y
LN LBLS 6,730 0,000 04,20 % 07.50 % 06,25 % 04.20 v 02,50 ¢
>4 S.876  4.797  0.000 03.23 . 04,76 % 04.70 w 09.19 & 08,113 o
25 3.601  6.839 0.183 01l.49 « 0H.75 % 07.50 29.94 & 00.00 »
2o 2753 7.301  0.000 ob,05 12.73 % 09.09 % 12.50 % 1.4
o7 6.427  S.BY1  0.000 21.88 4 22,%% %X 2,05 19,09 » 11,15 »
20 baa27 Wo9ss p,o000 o4, BT84 09,46 it 06,76 8 11.11 4 00,00 ¢
g 3.581 5,056  0.000 03.96 17.14 % 11,49 06.706 00,00 o
30 4,081 5.820 0,000 oh, 12 % 03.20 » Ul.60 02,86 . oL 00
31 5.7HY 5,058 0,000 17.72 » 15,28 » 13406 08,76 v 0N,V
32 B.215  4,.HuGe 0,000 .74 @ 05,95 € 0h,T0 % 2,00 % 1107 o
313 i.%08 7.237 0,000 05.71 » 05.63 % 03,13 v 02,60 ‘s 00,00 v
I .45 4.s547 o.000 10,32 = 09.89 ' 02.20 % 01,67 % 06.67 «
15 6.707  4.997 0.000 42,64 4 16.00 ¥ 06.00 % o8.14 % 28,57 %
36 5.9 4,579  0.000 01.19 % 1k.81 01.89 % 09.78 % 00.00 %
37 1.75% 6.74)  0.000 02,47 % 11,25 % 02,50 % 02.50 % 00.00 %
18 1.866 6,106 0.000 11,67 % 25.27 % 06.59 % 14.89 % 03,00 %
39 b.251  5.585 o,000 Oh. 17 % 13.85 % 06.1% % 06,76 % 00,00 %
4o 2,892 5.838 0.000 1h,97 % 17.24 % 12,07 % 0oh,5% % 01.85% %
41 5.115  3.%41  0.000 36.36 % 29.56 % 1%.08 % 25.53 % 32.00 %




