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Abstract

The present work was con-
ducted at Agricultural Research
Station of Sids during the two
seasons, 2008 and 2009. The ma-
terials used included the off-type
plants derived from the Egyptian
cotton variety Giza 80 which cul-
tivated in a large scale of the
Middle Egypt to study some of
their economic traits and their
effects in reducing yield and lint
quality of Giza 80. Giza 80 vari-
ety as well as its off-type plants
were characterized in the field
and in the laboratory, growth
habits, fruiting behavior yield
and yield components, intensity
of fuzz distribution on the seeds
and fiber properties. Also, the
RAPD technique was used as a
tool for setting up a convenient
and standard protocol to deter-
mine the difference and variation
between plants of the variety Gi-
za 80 and its off-type plants.

Field characterization of the
off-types showed, taller plants,
longer leaves, different boll
shapes and intensity of fuzz dis-
tribution on the seeds as com-
pared to their standard type Giza
80. The results showed that the
off-type plants of Giza 80 gave
considerably lower values for
boll weight, seed cotton vyield,

lint yield, lint percentage, Press-
ley index, uniformity ratio and
fiber length traits, while they
gave higher values for micronaire
compared with the normal type
of Giza 80.

As in results of RAPD analy-
sis, ten primers out of the tested
thirteen oligomers succeeded to
generate polymorphic DNA. Al-
so, revealed that the total number
of polymorphic amplicons was
(29). This corresponds to level of
polymorphism of (29.3 %). There
were some specific markers at
the molecular level, which could
differential between Giza 80 cul-
tivar and its off-types. These re-
sults showed differences in size
and number of the amplified
fragments per primer, indicating
a high degree of variability be-
tween them. Based on the ob-
tained data of PCR products and
a phylogenetic tree, i.e. dendro-
gram was constructed for Giza 80
and its off-types. There are some
degree of the genetic divergences
between Giza 80 cultivar and its
three off-types, Giza 80 T,, Giza
80 T, and Giza 80 T which were
20.3 %, 29.2 % and 29.9 %, re-
spectively.

It could be concluded that the
existence of the off-type plants
among the true type variety was
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dangerous. Therefore, the succes-
sive production of pure seeds by
the maintenance program, re-
moving the off-type plants out of
the general farms and minimizing
the period of production and
handing the certified seeds by the
farmers would be helpful to
avoid the occurrence of varietals
deterioration.

Introduction:

Cotton is an economic crop
of world importance. It is the
world's leading fiber crop. Egyp-
tian cotton (Gossypium barba-
dense L.) has a worldwide repu-
tation because of its fiber length
and fineness. In Egypt, yield and
lint characteristics of cotton are
considered the main properties in
the cotton production and indus-
try. Homogeneity and uniformity
of such characters represent the
practical criteria for identification
and judging the purity of cotton
cultivars. However, cotton culti-
vars production in the general
farms, might be mistakenly,
mixed by strange seeds or out-
crossed by different genotypes,
consequently changes in the ho-
mogeneity and uniformity and
eventually some off-type plants
are spontaneously induced the
off-types are inferior cotton
plants exist occasionally among
commercial  cotton  varieties
throughout the long period of
their culture.

The importance of this study,
as one of the main research point
in the maintaining genetic purity
among cotton genotypes was to
recognize and study the off-type
cotton plants, in which offer in-

formation of protection against
degeneration of yield potentials
and fiber quality. El-Shazly
(1987) and Kamal et al. (1988),
they found that the discolored
cotton was associated with dete-
rioration in fiber quality and low-
er yield components. EI-Okkia et
al. (1990) studied the variation
between the standard type of Gi-
za 70 and its off-type (Giza 70
brown locks). They concluded
that the Egyptian cotton varieties
included of-type cotton locks
would cause lack of color uni-
formity depression of yield and
quality, reduction of yarn
strength and increment of waste
in spinning processes. Abo-Arab
et al. (2000), studied some Egyp-
tian cotton varieties as well as
their off-types (three off-types
for each), they found that the re-
sults showed significant differ-
ences between the original par-
ents and their derived off-types
for fiber characters in both varie-
ties, indicated that these changes
appeared to be genetic altera-
tions, one or more, mutant genes.
Hemaida (2000) and Hemaida et
al. (2006), studied the differences
among the standard types of Giza
80 and Giza 83 with their off-
type plants. The results showed
that the off-type plants of Giza
80 gave considerably lower val-
ues for boll weight, lint percent-
age, seed index and fiber strength
characters.

Molecular studies are useful
tools for phylogenetic studies
among different genetic re-
sources (Suiter, 1988; Percy and
Wendel, 1990; Wendel et al,
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1991; Zhang et al., 1998; Jing-
gao, 1999). The randomly ampli-
fied polymorphic DNA (RAPD)
[Welsh and McClelland, 1990] is
used to identify genotypes and to
detect molecular markers linked
to certain gene of interest. Con-
sequently used to detect the vari-
ations in molecular level between
Giza 80 and its off-types.

The main objectives of the
present investigation was to
study the depression in yield and
quality as affected by the exist-
ence of the off-type plants in the
cotton variety Giza 80.

Materials and Methods

The present study was car-
ried out during the two growing
seasons of 2008 and 2009 at the
farm of Sids Agricultural Re-
search Station in Beni-Suef Gov-
ernorate.

Materials:

The materials used in this
study were the Egyptian cotton
variety Giza 80 belonging to
Gossypium barbadense L. as well
as its off-types. The characteris-
tics of the studied materials are
shown in Table (1).

In 2007 growing season, ran-
dom samples of seed cotton off-
type plants of Giza 80 were
picked from different general

farms. During season 2008, the
standard cultivar Giza 80 and its
off-types were self-pollinated. In
2009 season, the standard variety
and its three off-types were
grown in a randomized complete
block design with three replica-
tions. Each plot was three rows,
the row was four meters long, 60
cm apart and inter hill spacing
was 20 cm. Seedlings were
thinned to two plants per hill.
The recommended cultural prac-
tices were adopted throughout
the growing season.

Methods:

A. Yield components and fiber
properties:

A random sample of ten
guarded plants of each type as
well as the control (Giza 80)
were chosen from each plot to
determine boll weight (BW),
seed cotton yield / plant (SCY/P),
lint yield / plant (LY/P), lint per-
centage (L.P.) and seed index
(SI). The fiber properties i.e.,
micronaire reading (Mic), Press-
ley index (PI), fiber length (FL),
uniformity ratio (UR), yellow-
ness (+b) and reflectance (Rd %)
were measured at the Cotton
Technology Research Division,
Cotton Research Institute, Giza.



Abd EI-Gelil,Hanan and A.A.Mohamed 2010

Table (1): Characteristics of the studied materials

Characters Giza80 S Giza80 T, Giza80 T, Giza 80 T,
Plant Normal in size | Tallest type | Taller than Tallest type
(plant height | with longest | standard type with long-
ranged from internodes and has long est inter-
130 - 145 cm) | (plant height | internodes nodes
and medium ranged from | (plant height (plant
internodes. 150 — 180 ranged from height
cm). 200 — 250 cm). | ranged
from 200 —
250 cm)
Shiny green, Normal area | Green, large Green,
the lobes are and with 2 — | area and flatted | large area
wrapped up 3 nectar lobs with1—2 | and flatted
Leaf with 2 -3 glands at the | nectar glands at | lobs with 2
nectar glands | lower sur- the lower sur- — 3 nectar
at the lower face. face. glands at
surface. the lower
surface.
Large size, Large size Small, globular | Small,
conical shape, | and with 2 - | shape, green shiny green
shiny green 3 nectar and without and some-
Boll and there are | glands at the | nectar glands at | times any
three large base of the | the base of the | nectar
nectar glands | bracts. bracts. glands at
at the base of the base of
the bracts. the bracts.
Big in size, Completely | Small, naked, Small and
dark brown fuzzy seeds. | black and naked to
Seed types | and most thorny top tufted
seeds are tuft- seeds. seeds.
ed.
. Dark creamy | creamy lint | Dark cream lint | Light
Lint color lint creamy lint

Giza 80 S = the standard cultivar Giza 80
Giza 80 T, = the first off-type.

Giza 80 T, = the second off-type.

Giza 80 T3 = the third off-type.

Analysis of variance and Duncan's (1988) Multiple Range Test
were conducted to determine the significant differences among the
means at 5 % level of probability (Snedecor and Cochran, 1981).




Assiut J. of Agric. Sci., 41 (4) (1-24)

B. Molecular genetic study:
B.1. Extraction and purification
of genomic DNA:

Genomic DNA was isolated
from young leaves following the
CTAB according to Dellaporta et
al. (1993) as modified by
Porebski et al. (1997) and puri-
fied by the cesium chloride den-
sity gradient  centrifugation
method (Sambrook et al., 1989).
B.2. Estimation of DNA quantity
and quality:

DNA concentration was de-
termined by diluting the DNA 1 :
5 in H,O. The DNA samples
were electrophoretacally ana-
lyzed in 0.7 % agarose gel
against 10 pl of DNA size mark-
er. This marker covers a range of
DNA fragment size and a range
of concentration. Thus, estima-
tion of the DNA concentration in
a given sample was achieved by
comparing the degree of fluores-
cence of unknown DNA band
with the different bands in the
DNA size marker.

B.3. Random amplified poly-
morphic DNA (RAPD):

RAPD - PCR Reactions and
Thermo Cycling Profile and
Detection of the PCR products:

RAPD amplification was
performed as described by Wil-

liams at al., (1990) with minor
modifications. A set of 13 ran-
dom 10 mer primers was used in
the RAPD analysis (Table, 2).
The amplification reaction was
carried out in 25 uM total vol-
ume containing 1 x PCR buffer,
1.5 mM MgCl,, 2m M dNTPS,
10 pl primer, 1 ul Taqg DNA pol-
ymerase and 25 ng templates
DNA. PCR amplification was
performed in a perkin-Elmer /
Gene Amp PCR system 9700
(PE Applied Biosystem). [The
PCR program was follows:

An initial de-naturation step
at 94°C for 5 min, followed by 40
cycles at 94°C for 1 min, 36°C
for 1 min and 72° C for 2 min
and a final extension cycle of 7
min at 72 °C. The amplification
products were resolved by elec-
trophoresis in 1.5 % agarose
gels].

B.4. Data analysis:

The banding patterns gener-
ated by RAPD were examined to
determine the level of polymor-
phism and genetic relatedness
among the four cotton genotypes
(Giza 80 and its off-types). The
amplified fragments were scored
as present (+) or absent (-). The
genetic
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Table (2): The primers codes, sequences and the percentage of the GC

content.

Primer code Sequences 5' — 3’ GC %
1 OPA-03 AGTCAGCCAC 60 %
2 OPA-04 AATCGGGCTG 60 %
3 OPA-10 GTGATCGCAG 60 %
4 OPB-09 TGGGGGACTC 70 %
5 OPB-14 TCCGCTCTGG 70 %
6 OPB-15 GGAGGGTGTT 60 %
7 OPB-16 TTTGCCCGGA 60 %
8 OPB-17 AGGGAACGAG 60 %
9 OPB-18 CCACAGCAGT 60 %
10 OPB-19 ACCCCCGAAG 70 %
11 OPC-02 GTGAGGCGTC 70 %
12 OPG-14 GGATGAGACC 60 %
13 OPP-05 CCCCGGTAAC 70 %

similarity and similarity ma-
trix among genotypes were esti-
mated according to Dice Coeffi-
cient: GS (ij) =2a/ (2a + b + ¢),
where GS (ij) is the measure of
genetic similarity between indi-
viduals (i) and (j), (a) is the num-
ber of bands shared by (i) and
absent in (j) and (c) is the number
of bands absent in (i) and in (j)
(Sneath and Sokal, 1973). Cluster
analysis was based on similarity
matrix  obtained with  un-
weighted pair group method us-
ing arithmetic average (UP-
GMA), and the relationships be-
tween accessions were displayed
as dendrogram.
Results and Discussion

The results can be discussed
as follows:
A. Morphological characteris-
tics:

Field characters of standard
cultivar Giza 80 compared with

its corresponding off-type plants
are illustrated in Table (1). It
could be noticed that plant
height, leaf size, boll shape, seed
type and lint color characters are
of prime importance to distinct
the off-type plants. For instance,
all off-type plants are taller than
standard typ . Giza 80 T,'s leaves
are green large area and flatted
lobs. Its bolls are small, globular
shape, green and without nectar
glands at the base of the bracts.
Giza 80 Ts's lint color is light
creamy. While, Giza 80 stand-
ard's bolls are large size, conical
shape, shiny green and its lint is
dark creamy.
B. Yield and yield components:
Average of vyield and its
components are presented in Ta-
ble (3). There were significant
differences among Giza 80 and
its off-type plants for most stud-
ied characters.
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Table (3): Average performances of yield, its components and fiber

properties for Giza 80 and its off-types.
enotypes i i i

yp Giza 80 S Giza80 | Giza80 | Giza80
Traits T T Ts
Boll weight (g) 35a 3.2b 2.6¢C 2.8¢C
Seed cottonyield/ | 4y 1305 | 4102ab | 1820c | 36.28bc
plant (g)
(Lg')”t yield/plant 1 15644 | 1556ab | 506c | 11.92b
Lint percentage % 38.02 a 37.93a 27.80 c 32.86 b
Seed index  (g) 11.6 ab 125a 11.9ab 11.2b
Micronaire reading 42c 4.6 bc 4.9 ab 52a
Pressley index 9.6a 9.1b 8.6c¢C 8.4c
uniformity ratio % 83.8a 83.6a 83.6a 81.3b
Fiber length at 2.5
% Span length 32.1a 32.2a 313a 29.4b
Yellowness 13.1a 12.9a 13.0a 11.3b
Reflectance per- 623b | 638b | 628b | 67.7a
centage %

Results showed that the off-
type plants Giza 80 T, and Giza
80 T; gave bear smaller bolls
compared with the normal type
Giza 80 S. Giza 80 T, and Giza
80 T; gave the lowest means of
seed cotton yield and lint yield
compared with the standard Giza
80 S. Data of lint percentage
(L.P.) revealed that the off-type
cotton plants gave less lint per-
centage compared with the nor-
mal type Giza 80 S.

C. Fiber quality characteris-
tics:

Results showed significant
differences for micronaire value
(Mic) and Pressley index among
Giza 80 S, Giza 80 T, and Giza
80 T;. The two off-types exhibit-
ed coarser fiber than the standard
type Giza 80 S. However, uni-
formity ratio (U.R.) and fiber
length (2.5 % SL) traits, results
showed that the third type Giza

80 T3 produced lower uniformity
ratio and shorter lint than all the
other genotypes. With respect to
the lint color properties, it is ap-
parent that the discolored type
Giza 80 T3 had relatively higher
reflectance (Rd %) and lower
chroma (+b) values than the cor-
responding standard type Giza 80
S.

Generally, the results showed
that the three off-types of Giza
80 gave the lowest means of
yield, yield components and fiber
quality compared with the stand-
ard Giza 80. In the same time, the
third off-type had shorter and
coarser fiber compared with oth-
er types.

D. Molecular genetic studies:

Plant molecular geneticists
currently use RAPD markers rou-
tinely to identify genetic varia-
tions (Keil and Griffin, 1994,
Perron et al., 1995 Lashermes et
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al., 1996; Irwin et al., 1998; Sun
et al., 1998; Hussein et al., 2002
and 2006.

In the present study, the ge-
netic variability among different
genotypes of Gossypium barba-
dense (standard type Giza 80 and
its off-types) based on RAPD
analysis has been studied. Initial
screening of 13 random primers
that produced informative and
polymorphic products resolvable
by agarose gel electrophoresis
was done as shown in Figures (1
— 4) and Tables (4 — 7). The
number of polymorphic frag-
ments ranged from 0 to 6. A
maximum number of (13) ampli-
cons were amplified with primer
OPP-05, while the minimum
number of fragments (7) was
amplified with primer OPB-17.
The highest number of polymor-
phic bands (6) was obtained with
primer OPP-05, which exhibited
the highest percentage (46.2 %)
of polymorphism. Also, revealed
that the total number of polymor-
phic amplicons obtained by the
ten studied primer was (29). This
corresponds to a level of poly-
morphism of 29.3 % and an aver-
age number of polymorphic
fragments / primer of 2.9.

The comparison between the
standard type Giza 80 and its off-
types showed differences in the
sizes and number of the ampli-
fied fragments per primer for
genotypes, indicating a high de-
gree of variability between them.
The number and size of RAPD
markers depend on the comple-
mentary of sequence of particular
primer and the template DNA

(Williams et al., 1993).
Primer A-03:

It produced four common
bands in all genotypes at MW of
400, 550, 650 and 800 bp. The
other bands were polymorphic as
they were present in some geno-
types and absent in the others.
Some genotypes had some spe-
cific bands and could be used to
distinguish them. For instance
Giza 80 S had two unique bands
at MW 450 and 700 bp. Also,
Giza 80 T, could be distinguish-
ing from the other genotypes by
the existence of one unique band
at MW 350 bp. These unique
bands specify the corresponding
genotypes and each is said to be a
positive molecular marker.
Primer A-04:

Results of RAPD analysis
showed some genotypes had
some specific bands and could be
used to distinguish among them.
For instance Giza 80 S and Giza
80 T, exhibited one unique band
at MW 350 and 500 bp respec-
tively, these bands were absent
while present in all genotypes.
Meanwhile, Giza 80 S could be
distinguished from the other gen-
otypes by the existence of two
unique bands at MW 550 and
650 bp. There were 4 common
bands in all genotypes at MW of
about 300, 450, 700 and 750 bp.
Primer B-14:

This primer produced three
common bands in all genotypes
with MW of 400, 750 and 850
bp. Giza 80 T; showed two bands
at MW of about 1000 and 1500
bp were absent while, present in
all other genotypes. The absence
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of these bands can be considered
as negative genotypes markers

which can be used to specify
each genotype.

Table (4): The total number of RAPD-PCR fragments generated by a
battery of 10 primers, total number of amplicons, polymorphic
amplicons, percentage of polymorphism and their amplifica-
tion efficiency in the standard cultivar G. 80 and its off-types.

Number of fragments in 0 £
R w) c (2]
different genotypes €| 8 |o <
s2| 5|52 ¢
Gi- | Gi- SEl gleg| ¢
Primer Gi- : " | Giza 8@ & g = ;
Za Za O w— Y o =
za 80 |[Fg| 2 |2E] 8
80 80 T |o&| &
80S T3 Z - | O =
T, T, Q| o° ©
= 8
OPA-03 8 7 4 4 23 9 3 1333
OPA-04 10 8 6 6 30 | 11 4 | 36.4
OPB-14 8 8 6 3 25 9 3 | 333
OPB-15 7 9 8 7 31 | 10 1 | 10.0
OPB-16 3 4 7 6 20 8 2 | 25.0
OPB-17 4 5 7 6 22 7 0 0.0
OPB-18 9 10 8 7 34 | 11 2 | 18.2
OPB-19 7 3 5 5 20 9 4 | 444
OPC-02 10 8 8 10 36 | 12 4 | 333
OPP-05 5 8 7 4 24 | 13 6 | 46.2
Total 71 70 66 58 | 265 | 99 | 29 | 29.3
Average | 7.1 | 70 | 66 | 58 | 265 9.9 | 29
Primer B-15: one positive unique band at MW

Using primer B-15 resulted
in detecting a total number of 31
bands, six bands at MW 480,
650, 750, 850, 1100 and 1500 bp
were found in all genotypes. One
unique positive band was found
in Giza 80 T, with MW of 550
bp.

Primer B-16:

Its results indicated that three
common bands in all genotypes
with MW of 400, 600 and 700
bp. Some genotypes had some
specific bands which could be
used to distinguish them. Each of
Giza 80 T, and Giza 80 T, shared

of 850 and 300 bp, respectively.
The total number of fragments in
different genotypes is 20 bands.
Primer B-17:

The results indicated that
there were four common bands in
all genotypes with MW of 450,
500, 550 and 700 bp. This primer
produced a total number of 22
polymorphic bands in all geno-
types. The minimum number was
4 bands in Giza 80 S and the
maximum was 7 bands in Giza
80 T, with molecular weights
range from 250 — 1300 bp.
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Table (5): Molecular weights (in base pairs) of amplified DNA frag-
ments that were produced by A03, A04, B14 and B15 pri-
mers for the standard cultivar Giza 80 and its off-types.

A03 A04

G. G. G. G. G. G. G. G.
'Eﬂb\é\)’ 80 | 80 | 80 | 80 'Eg\é\)’ 80 | 80 | 80 | 80
S T T, T S T, T, LE

800 | + | + | + | + [1200] + | + - -
700 | + | - - - 1000 + | + | - -
650 | + | + | + | + [ 800 | + | + - -
550 + + + + 750 + + + +
500 | + | + - - [700 | + | + + |+
450 + - - - 650 + - - -
400 | + | + | + | + | 550 | + - - -
350 - + - - 500 + - + +
300 | + | + - - 450 |+ [+ [+ | o+
30 | - [+ [+ | +

B14 300 + + + +

2000 + + - - B15

1500 | + | + | + - 1500 [ + [ + [ + [ +
000 | + | + | + - [ 1300 | - + | + -
850 + + + + 1100 + + + +
750 | + | + | + | + | 1000 + - - +
600 [ + | + [ - - 850 [+ |+ [+ |+
500 [ + [ + [ - - 70 [+ |+ [+ ]+
400 + + + + 650 + + + +
320 - - + - 300 - + + -

MW: Molecular weights (in base pairs).

Giza 80 S: The standard type Giza 80.

+ :Present. Giza 80 Ty: The first off-type.

- Absent Giza 80 T,: The second off-type.
Giza 80 T3: The third off-type

10
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Primer B-18:

It produced six common
bands in standard cultivar Giza
80 and its off-types at MW of
about 350, 500, 750, 850, 1000
and 1200 bp. Some genotypes
had some specific bands and
could be used to distinguish
them. For instance Giza 80 Tj,
one positive (at MW of 900 bp)
and one negative (at MW of 650
bp) markers were generated.
Primer B-19:

This primer produced one
common band for Giza 80 and its
off-types at MW of 650 bp.
Standard cultivar Giza 80 could
be distinguished from the other
genotypes by the existence of
two RAPD markers MW 450 and
550 bp. These unique bands
specify the corresponding geno-
type and each is said to be a posi-
tive molecular marker. While,
some genotypes exhibited of
some specific bands and could be
used to distinguish among them.
For instance in Giza 80 T; two
bands of MW of about 350 and
400 bp were absent, while pre-
sent in all other genotypes.
Primer C-02:

The obtained results of pri-
mer C-02, observed that the low-
est number was eight bands in
Giza 80 T; and Giza 80 T, while,
the highest number was ten bands
(for Giza 80 S and Giza 80 Ty).
There were six common bands in
Giza 80 and its off-types with
MW of 150, 300, 400, 500, 650
and 700 bp. Four RAPD markers
were generated for Giza 80 T,
and Giza 80 T3 in which two of
them were negative. For Giza 80

13

T1, one positive (at MW of 450
bp) and two negative (at MW of
250 and 350 bp) markers were
generated. While, only one
marker (at MW of 800 bp) was
generated, that happened to be
positive.

Primer P-05:

Using this primer produced
two common bands between Gi-
za 80 and its off-types. Six
RAPD markers were generated
for Giza 80 T,, Giza 80 T, and
Giza 80 S. For Giza 80 T, three
positive (600, 1200 and 1500 bp)
markers for Giza 80 T, two posi-
tive (250 and 350 bp) markers
were generated. While, only one
marker (1300 bp) was generated
for Giza 80 S that happened to be
positive.

D.1. Specific markers for stand-
ard Giza 80 and its off-types by
RAPD - PCR analysis:

On the molecular level,
RAPD - PCR exhibited varia-
tions between the standard Giza
80 and its off-types. From the
observed results, it could be con-
cluded that group B was more
successful than any other geno-
type, for matching with the stud-
ied cotton genotypes (Table 8).
Moreover primer B-16 was found
to be the most efficient primer
since it could distinguish two
genotypes Giza 80 T; and Giza
80 T, by the existing of unique
specific markers at MW of 850
and 300 bp, respectively. Also,
primer B-19 could distinguish for
the standard Giza 80 from the
other genotypes (its off-types) by
the existence of two unique
bands were considered as posi-
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tive markers at MW (450 and
350 bp), while Giza 80 T; could
be distinguished by two unique
specific negative markers at MW
(350 and 400 bp). The obtained
results of primer P-05, some
genotypes had some specific
bands and could be used to dis-
tinguish them. For instance, at
MW of about 1300 bp for the
standard Giza 80, at MW 600,
1200 and 1500 bp for Giza 80
Ty, also at MW 250 and 350 bp
for Giza 80 T,. These unique
bands specify the corresponding
genotypes and each are said to be
a positive molecular markers.

As seen from Table (8), there
were 29 specific markers for cot-
ton genotypes scored and illus-
trated. These results indicated
that the RAPD - PCR exhibited
different unique molecular mark-
ers, as previously mentioned. For
instance, primer A-03can distin-

14

guish two genotypes by distinct
bands at MW of about 450 and
700 bp for the standard Giza 80
and 350 bp for Giza 80 Tj.

D.2. Genetic similarity and
phylogenetic tree for RAPD —
PCR analysis:

The genetic similarity and
phylogenetic tree have catego-
rized the standard Giza 80 and its
off-types into two groups (Table,
9 and Figure 5). The first group
contains the two genotypes Giza
80 and Giza 80 T, with similarity
of 79.7 %, which are in the same
cluster.

The second group was in-
cludes Giza 80 T, and Giza 80 T,
with similarity of 82.9 %, this
close similarity between these
two different genotypes should
be a matter of future research to
explain the closely relationship
between these genotypes which
fall in
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Table (6): Molecular weights (in base pairs) of amplified DNA frag-
ments that were produced by B16, B17 and B18 primers for
the standard cultivar Giza 80 and its off-types.

B16 B17

G | G | G | G G | G | G | G
'Eﬂb\é\)’ 80 | 80 | 80 | 80 'Eg\é\)’ 80 | 80 | 80 | 80

S T, | T, | T3 S T, | T, | T3
1500 | - - + + 1300 - - + +
950 - - + + 900 - - + +
850 - + - - 700 + + + +
700 + + + + 550 + + + +
600 + + + + 500 + + + +
550 | - | - | + | + | 450 | + | + | + | +
400 + + + + 250 - + + -
300 - - + -

B18 MW: Molecular weights (in base

1200 | + + + + pairs).
1100 | + + - - + :Present.
1000 | + + + + - Absent.
900 - - - + Giza 80 S: The standard type Gi-
850 + + + + za 80.
750 + + + + Giza80 T,: Giza 80 Ty: The first
650 + + + - off-type
500 + + + + Giza 80 T,: The second off-type
400 + + - - Giza 80 T;: Giza 80 T3 The
350 T + T + third off-type.
250 - + + -
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Table (7): Molecular weights (in base pairs) of amplified DNA frag-
ments that were produced by B19, C02 and P05 primers
for the standard cultivar Giza 80 and its off-types.

B19 Cco02

G. G. G. G. G. G. G. G.
'Eﬂ\é\)’ 80 | 80 | 80 | 80 'Eg\é\)’ 80 | 80 | 80 | 80

S T, | T, | T S T, | T, | T
1000 - - + + 800 - - - +
650 + + + + 750 + + - -
550 + - - - 700 + + + +
500 - - + + 650 + + + +
450 + - - - 500 + + + +
400 + + + - 480 + - - +
350 + + + - 450 - + - -
300 + - - + 400 + + + +
200 + - - + 350 + - + +

P05 300 + + + +
1500 - + - - 250 + - + +
1300 | + - - - 150 + + + +
1200 - + - -
950 - + - +
900 - - + + . .
800 n n n n M\_N:)Molecular weights (in base
pairs).
288 + - + — G.80'S: The standard type Giza 80
500 " " " " G. 80 Ty: The first off-type.
350 - - " —1 G. 80 T,: The se_cond off-type.
G. 80 T3: The third off-type.

300 + + - -
270 - + + -
250 - - + -
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different Egyptian cotton clus-
ters. In Table (8) the genetic
similarity showed the lowest val-
ue of 63.6 % between Giza 80 T;
and Giza 80 T,. The highest val-
ue recorded between Giza 80 S

79.7 %. Also the results ob-
served that the genetic similarity
among standard Giza 80 and its
off-types population could be
determined, which recorded
ranged from 70.1 to 79.7 %.

and its off-type Giza 80 T, was

Table (8): Molecular specific markers and their MW for standard type
Giza 80 and its off-types produced by different primers of
RAPD-PCR analysis.

notypes . . . .
Primers Giza80S | Giza80 T, | Giza80 T, | Giza80 T,
450 (+)
A03 700 (+) 350 (+) - -
350 (-)
A04 550 (+) 500 (+) - -
650 (+)
500 (-)
B14 - - 320 (+) 500 ()
B15 - 550 (+) - -
B16 - 850 (+) 300(+) -
B17 - - - -
650 (-)
818 = = = 900 (+)
450 (+) ) i 350 (-)
B19 550 (+) 400 (-)
250 (-)
C02 - 350 (-) 800 (+)
450 (+)
600 (+)
P05 1300 (+) | 1200(+) | o 8
1500 (+)

(+) : Positive marker, which is absent in all genotypes and present in
one.

(-) : Negative marker, which is absent in one genotypes and present in
all genotypes.

- No marker detected.

Considering all the data gained in the present study from the RAPD-
PCR analysis it can be concluded that there was some degrees of the
genetic divergences between the standard Giza 80 and its three off-
types Giza 80 T,, Giza 80 T, and Giza 80 T3, which were 20.3 %, 29.2
% and 29.9%, respectively. The complete identification was obtained
for data gained from the RAPD-PCR analysis, yield components and
fiber properties.
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Generally from the previous
results, it could be concluded that
the source of Giza 80 off-types
plants especially Giza 80 T, and
Giza 80 Tz which remarkably
differed from the standard type
Giza 80 S for most studied char-
acters, might be a result of mix-
ture by impure (strange) seeds,
while the type Giza 80 T; which
exhibit slightly differences from
the standard type Giza 80 might
be due to a late segregation of-
out crossing with impure seeds or
effect of mutation.

Also, it could be concluded
that the existence of the off-type
plants in commercial cultivar
Giza 80 was dangerous and had
very bad effects on the varietal
purity beside field heterogeneity.
These off-type plants had poor

yield characteristics and led to
inferior fiber properties. At the
same time, the differences
among Giza 80 with its off-
type patterns were mainly affect-
ed by two factors; the first one
was attributed to be cultivar and
its off-type groups and second
factor was concerning the ability
of characters that might exhibit
discrimination.

On the other hand, the pro-
duction and renewal of pure
seeds annually, rouging the off-
type plants before and after
blooming, to avoid the out cross-
ing and minimizing the duration
of production and handing the
certified cotton seeds would be
very helpful in maintaining Giza
80 cotton cultivar from deteriora-
tion.

Table (9): Matrix of the genetic similarity estimated among the stud-
ied four cotton genotypes (standard type Giza 80 and its
off-types) based on RAPD-PCR analysis.

Genotypes Giza80S | Giza80 T, | Giza80T, | Giza80 T;

Giza 80s 100.0

Giza80 T, 79.7 100.0

Giza80 T, 70.8 63.6 100.0

Giza 80 T, 70.1 73.5 82.9 100.0
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