\igypt. J. Plant Breed. 15 (4):105 — 124 (2011)

UTILIZATION OF MORPHOLOGICAL AND

MOLECULAR MARKERS TO EVALUATE ANEW

GENOTYPE RESISTANT TO SOME INSECT ATTACKS
IN ECYPTIAN COTTON

Ha ian M. Abd El-Gelil
Cotton Research Institu e, Agricultural Research Center, Giza, Egypt

ABSTRACT

Field experiments were onducted during 2007 and 2008 seasons in El-Giza
Experimental station, A.R.C. to & aluate @ new nectariless cotion genotfype, namely Giza
85 Ne which descended from dis -ontinuous backcrossing between the Egyptian cotfon
variety Giza 85 and a nectariless Upland line, viz, MAR (NLG8CDGPGH-1-95). It was
compared with their parents, iLe.. Giza 85 and the nectariless line. The Experimental
design was a randomized compiete Mock with three replications. Only the Egyptian
parent plots were sprayed against insect infestations. Comparative genetic studies among
evaluated of genotypes were done using morphological characters related to insect
resistance, yield components, fib r quality as well as a histological comparisons among
the three evaluated entries. Bes'des a molecular genetic fingerprinting using RAPD
analysis was done. The obtained 1 esults can be summarized as follows:

Field and morphological characterization of the new Rybrid Giza 85 Ne revealed
that nectary was not found on fl e midrib on the lower side of cack leaf and below the
bracts when compared with the Egyptian cotion variety Giza 85. The results indicated
that insignificant differences wire found between Giza 85 Ne and Giza 85 for boil
weight, seed cotton yield, lint yicld, lint percentage, seed index, micronaire and fiber
Iength. By Contrast, significant differences were reported for Pressiey. Besides, ieaf
anatomy for the thickness of ciiticle showed that the upper and lower epidermis were
increased in both the nectariless parental line (Ne) and the new hybrid Giza 85 Ne
compared with the local variety € iza 85.

The relative resistance afthemcoﬂongenotypﬁaimecﬁmassadmdwh
thicker leaf. In the RAPD aniysis, ten primers were used and succeeded in the
identification and differentiation of the three genotypes. Moreover, accession — specific
DNA markers characterized dif'erent genotypes and therefore were used to generote
unique fingerprint for each geiotype. The total number of amplicons was 117 DNA
Jragmenis while, ninety bands ('6.9 %) were polymorphic amplicons. There were some
unigue bands in the new Rybrid vhick were not observed in the parental genofypes. With
respect to the genetic similarifien among the new kybrid Giza 85 Ne and the two parents,
the highest similarity was 90.1 % between the hybrid and the Egyptian cotton parent.
While, the least similarity was ol served between the two parents (53.9 %),

It skould be noted, henrever that there were still some level of polymorphisms

between the hybrid Giza 85 Ne and the Egyptian cottor variety Giza 85. Thus, more
backcrosses should be done to the Egyptian parent in order to restore the Egyptian
genomic background, while, ma niaining the new characters for inset resistance.
From the above reswlts, it could be concluded that the new genotype Giza 85 Ne had high
Yield and yield components, sho ved desirable fiber quality as well as good level of insect
resistance. For that the breed'r can use this genotype as good material for insect
resistance in the cotfon breeding program.
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INTRODIJCTION

Cotton is grown for its fiber, mainly to use in textile industry. Yield has
top priority in any cotton breeding program. The fiber quality of the
Egyptian cotton is the best all over the world where it combines the high
length, fineness and highest yarn streng th,

Egyptian cotton breeders increasel the productivity of new cultivars.
However, the total production of Egy tian cotton decreased upon various
pest infestations, which reflect critically on the economic outcome. The
insects and diseases in cotton cause sigiificant reduction in yield and quality
of both lint and seeds and increasing p-oduction costs. The pathogens most
commonly involved in diseases comple x are Rhizoctonia Soloni (Mohamed
1990) and Fusarium Spp. (Aly et al. 1596), The most serious sucking insect
pest attacking cotton plants under the Egyptian conditions are the cotton
aphid Aphiis gossypol, the cotton whi etly Bemisia tabaci Genne and the
cotton leaf hopper, Empoacalybica de 3er (Taneja and Dhindwal 1983 and
Simwate ef al. 1987). Generally, the Eg yptian cotton varieties losses ranged
from 25.2 to 52.2 % for seed cotton yield due to pests while its losses
ranged from 10.7 to 32.2 % for the seed cotton yield due to diseases
{Mohamed e? al. 2006). In the same tire the pest control strategy for cotton
plants is mainty based on the use of ins¢ cticides and fungicides, which gives
rise to further problems with respect (0 their chemical residues in cotton
seed oil and to their increasing confributions in the pollution of the
surrounding environment.

Genetic resistance fo pests is r:cognized as the most effective
economical and reliable means of maini aining healthy plants, reducing crop
losses and produce fiber with less trash. Resistance to insect was reported to
be associated with several plant morpho ogical traits, such as nectariless. To
improve insect resistance of Egyptian c(tton, it is necessary to transfer such
morphological characteristics from Upland stock or adapted cultivars
(Meredith and Welis 1986 and Tang 1¢'87) such trait be incorporated into
.. Egyptian cotton breeding to develop insct resistant cuitivars. Inter-specific
crosses followed by backcrossing are suggested to be followed in order to
combine resistance attributes with igronomic and fiber properties.
Improvement of cotton crop through treeding program for resistance to
diseases, insect pests and abiotic stresse:. would require an immediate DNA
analysis to find markers that facilitate the scoring of the characteristics
across generations. Molecular genetic fiigerprinting is also useful tools for
phylogenetic studies among different ger etic resources.
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A number of-studies have been conducted-to investigate genetic-

diversity in cotton at the DNA level (Pillay:and Myers 1999, Liu et al 2000,
Hussein et al 2002 and Qureshi ef al 2004).
The aim of the study is to eval zate a promising line (Giza 85 Ne) descended
from discontinuous backerossing between the American cotton (Gossypium
hirsutum) which characterizeq by nectariless as the donor parent and the
Egyptian cotton cultivar (Giza 85). The new line is to be compared with the
long staple cotton variety Gizz 85 and with the donor parent in yield and its
components, fiber quality, histological studies, detected molecular
fingerprints of different genitypes to assess the restoring of Egyptian
germplasm upon backcrossing. and to determine possible genetic markers
linked to insect and diseases re sistance genes.

MATE]ALS AND METHODS

The materials used -ir this study consisted of Upland line with
nectariless MAR NLG8CDGP 5H-1-95 (Ne} of Gossypium hirsutum and an
Egyptian long staple variety of cotton (Giza 85) belong to Gossypium
barbadense (L.). They were ised as parental genotypes. F, derived from
crossing the Egyptian cotton with the American line. This F; was derived six
backcross progenies (BCs), wliich were obtained from the cotton breeding
program of the Cotton Researc 1 Institute.

The present investigation was carried out at the Department of
Cotton Breeding Cytology and Genetics Unit, Cotion Research Institute,
Agricultural Genetic Enginecring Research Institute, Giza, Egypt and
Agricultural plant Department, Faculty of Agriculture, Ain Shams
University to evaluate a promising line. A randomized complete block trail
with- three replicates was carri »d out at Giza Experimental Station in 2007
and 2008 scasons. The parental genotypes were also included in the
Experiment as control varietics. Each plot had four rows, 4 meters long and
60 cm apart. Hill were spacel 20 cm a part and thinned to two healthy
plants per hill. Only the Egyptian parent was sprayed against insects
infestations (such as: plant bug s, whitefly, the pink bollworm and American
bollworm) according to recomn 1endations.

The following characte rs were méabured for each cultivar and BCs’
hybrid:

A. Morphological characters it vegetative growth

Nectrariless character relate:| to insect resistance in cotton was recorded.
B. Yield and yield compone its: These included average of boll weight
(BW), seed cotton yield per plant in grams (SCY/P), lint yield per plant in
grams (LY/P), lint percentage (L. %) and sced index (SI)..
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'C. Fiber properties: Fiber fineness was measured by the Micronaire
apparatus in micronaire units (Mic), Fiber strength was measured by the
Pressley apparatus (PI) and fiber length (2.5 % SL).

Analysis of variance and F test were calculated for the studied
characters according to Snedecor and Cochran (1981) and Duncan (1988)
multiple range test at 5 % level of probat ility was used for comparison
between means.

A. Histological studies
Leqf anatomy: During the vegetative and reproductive growths of cotton
plants, samples for anatomical studies were taken as follows: Specimens
were taken for histological studies at the age of 120 days after sowing
from the leaf lies on the node number fou - below the apical fop. Samples
were immersed in a killing solution and f xed at least 48 hours in F.A.A.
according to Johanson (1940), Sass (1961 and Willey (1971).
The following measurements and coints were estimated of the
histological samples studied: Thickness «f upper and lower cuticle and
number of hairs / cm® by using the efectronic microscope.
B. Molecunlar markers
e  Genomic DNA extraction and purification
DNA easy plant minikit {Quigen Inc., Cat. No. 69104, USA) was used
for DNA extraction.
e _RAPD - PCR analysis
: For testing the genetic relationships and detect polymorphism
between -parental genetypes; Giza 85 and rectrariless line (Ne) and BCs
hybrid plants, RAPD — PCR reactions were conducted using 10 arbitrary 10
~ mer primers with the 5' — 3' sequences as sh ywn in Table (1).

Table 1. Random primer codes and their seque aces for RAPD-PCR analysis

Primer code ' Sequences 5' —3' GC %
1 OP-A01 CAGGCCCITC 70 %
2 OP-A(2 TGCCGAGC TG 70 %
3 OP-A03 * AGTCAGCCAC 60 %
4 OP-A04 AATCGGGC TG 60 %
5 OP-A05 AGGGGTCITG 60 %
6 OP-A07 GAAACGGCTG 60 %
7 OP-A08 GTGACGTA 3G 60 %
8 OP-A09 GGGTAACGCC 70 %
9 OP-Al1l CAATCGCCST 60 %
10 OP-D08 GTGTGCCC A 70 %
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. -...The reaction condition:: were optimized and mixtures were prepared
(30 pl total vohime) consisting; of the following: dntps 2.4 pI, Mgcl; 3.0 pl,
Taq (5 u / ul) 0.2 pl, template DNA (50 pg / pl) 2.0 pl, HO (dd) 17.4 pl.
Amplification was carried out in a PTC — 200 thermal cycler (MJ Research,
Watertown, USA) programme 1 as flows: denaturation, 94°C for 2 minutes,
then for 40 cycles. Each cyck: consisted of 1 minute at 94°C, 1 minute at
37°C, 2 minutes and 30 secon 1 at 72°C, followed by a final extension time
of 12 minute at 72°C and 4°C {infinitive).

e Gel electrophoresis

Gel electrophoresis was applied according to Sambrook ef al. (1989). Agrose
(1.2 %} was used for resolving tt e PCR products, The run was performed for one
hour at 80 volt in pharmacia subr 1arine (20 x 20 cm). Bands were detected on UV
transilluminator and photographe« ! by gel documentation, Bio — Rad.

. RESULT'S AND DISCUSSION

A. Morphological characters at vegetative growth

Presence or absence .o nectars in the Egyptian cotton variety Giza
85 compared with Giza 85 Ne aybrid and nectailess line (Ne) was recorded.
Giza 85 variety has leaf, extra- loral and floral nectaries. The nectar secreted
attracts many insects, and prov ides an important food for them. A nectary is
usuaily found on the midrib on the lower side of each leaf. Extra-floral
nectaries are commonly found below the bracts and also between and inside
the bracts. Floral nectaries are located between the sepals and petals. While
Giza 85 Ne hybrid and nectai ess line (Ne) plants possesses the antibiosis
type of insect resistance, that i, they are nutritionally inferior because they
lack the sugar provided in extra-floral nectary secretions. Also nectaries
aren't found on the lower side «f each leaf below the bracts and between the

sepals and petals (Thaxton et af 1998).

B. Yield and yield componen s
Mean yield and yield comjonents were presented in Table (2) and the

means were follows

1. Boll weight for Giza 85 and Giza 85 Ne were 297 and 293 g,
respectively. These genotypes had lower boll weight than the nectariless -
Upland cotton, which was  5.20 g. The results showed that nectariless
line (Ne) gave significantly differences in boll weight compared with the
Giza 85 and Giza 85 Ne hyt rid.

2. Seed cotton yield per plant of nectariless line (Ne) gave higher seed
cotton yield / plant (78.10 g / plant). Which was significantly higher than

- seed cotton yield of Giza 85 (50.49) and Giza 85 Ne (49.87).

3. Lint yield for the Upland rectariless line (Ne) was 26.66 g/plant. This
donor line was significantly higher to lint yield than either the Egyptian
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" Table 2. Characters related fo yield, its coinponents and fiber properties for -
Giza 85, Nectariless line (Ne) and C iza 85 Ne hybrid.

Genotypes Gima 85 G';: 85 N‘“&:‘;‘“
Boll weight (g) (BW) 27 b| 293 b 5.20 a
Seed cotton yield/plant () (SCY) 5049b| 49.87b 78.10a
Lint yield/plant () (LY) 1943 b| 19.13 b 26.66 &
Lint percentage % (LP) 3849 a 3837 a 34.11 b
Seed index (g) {SD) 10.23 b 940 b 12.00 a
Micronaire reading  (Mic) 403 b 421 b 5.11 a
Pressley index (14)) 1081 a 10.04 b 8.58 ¢
(F;_';e:'/_""gsm“‘ at2.5%spanlength | 3) 99,1  3009a 27.42b

cotton variety Giza 85 or the new hyb id Giza 85 Ne, which recorded
19.43 and 19.13 g/plant, respectively.

4. Lint percentage in contrast with the pix vious character (i.e., lint yield).
The nectariless donor line (Ne) shoved a significantly lower lint
percentage than either Giza 85 or Giza 15 Ne hybrid. The highest mean
of lint percentage was for Giza 85 (38./9 %), while the lowest was for
the line Ne (34.11 %).

5. Seed index ranged from 9.4 g (Giza 85 Ne) to 12.0 g (line Ne). Higher
significant seed index's were found for t e nectariless line (Ne).

C. Fiber quality characters

1.. Fiber fineness and maturity (microna re reading) (Mic): The means
of (Mic) presented in Table (2) showed ' hat the variety Giza 85 and the

" hybrid Giza 85 Ne had lower values (4.0.} and 4.21) while the nectariless
line (Ne) recorded 5.11uints. The resuits showed significant differences
between the donor line and each of Giza !5 and Giza 85 Ne hybrid.

2. Fiber stremngth (Pressley index) (PI) Data in Table (2) revealed
significant differences among all genotypes. The highest mean of PI was
for Giza 85 (10.81), while the lowest mcan was for the nectariless line
(Ne) (8.58). | _

. 3. Fiber length at 2.5 % span length (2.5. % SL): No significant
differences between Giza 85 and Giza 83 Ne hybrid were detected for
fiber length, -which recorded 31.29 and 30.09 mm, respectively. While,
there were significant differences betweer the donor nectariless line (Ne)
and the other two tested entries (Table :}). The previous results are in
agreement with Mohamed er al. (2005) an1 Abd E-Gelil (2006). -

Considering all the results of fiber quality characters, it could be
conciuded that the genotype Giza 85 Ne tybrid is good candidates for
selecting higher fiber quality in breeding pr« grams. At the same time, the

110



hybrid Giza 85 Ne is very similar to the Egyptian cottcn variety Giza 85 for
yield and its components in one hard and fiber quality characters on the
other hand. Therefore, this hybrid priduced fiber within limits of the long
staple fiber classification group.

D. Histological studies

Leaf anatomy: Different histological feature of the leaf lies on the 4™
node from the apical and this histolojzical approach was used in this part of
study in case of different applied genctypes. The characters studied were:

The thickness of caticle: Value: of either the upper epidermis or the
lowest one are shown in Table (3) a1d shown in Figure (1). For the upper
cuticle, its thickness was decreased with the hybrid Giza 85 Ne and the
Egyptian cotton Giza 85, which reco ded 0.472 and 0.363 pm, respectively.
While, its increase was existed only vsith the donor nectariless line (1.2 pm).
On the other hand, the lower cuticle ‘or Giza 85 Ne and Giza 85 was higher
than the upper cuticle (1.2 and 0.71:} pm). While, the nectariless line (Ne)
was 0,717 um.

Number of hairs on lower ¢ {nde mis/mm’: With regard to this trait, the
line Ne showed 0.2 hairs / mm®, This line had lower number of hairs than
the Egyptian cotton variety Giza 85 and Giza 85 Ne hybrid which were 1.8
and 1.2, respectively (Figure 2). The role of cotton leaf thickness of cuticle
was focused as host plant resistance. Therefore, thickness could contribute
as a sort of non-preference type of 1 ssistance representing barriers to insect
feeding.

Table 3. Means counts and measure ments of certain histological features in
transverse section through the Lamina of the 4™ apical leaf for the
recurrent genotype Giza 85, their hybrid Giza 85 Ne and the donor
line nectariless (Ne).

Characters Lamina .
Thickn :ss of cuticle (um) Nnml:er of
Genotypes Upper Lower ImirsIn!m of lower
_epidermis
Giza 85 6.363 0.714 1.80
Giza 85 Ne hybrid BC, 0472 1.200 1.20
Nectariless (Ne) 1.20 0.717 0.20

E. RAPD - PCR analysis .

Randomly amplified polymorphic DNA (RAPD) analysis would be
useful in describing any skewn:ss in the genetic basis, germplasm
characterization, fingerprinting and assessing the genetic diversity among
cotton genotypes. Out of twenty rat dom decamer primers screened for their
capability of amplifying DNA via t1e polymerase chain reaction (PCR), ten
primers generated reproducible and scorable RAPD profiles. These
produced multipie band profiles with number of amplified DNA fragments
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Giza 85 ' Giza 85 Ne hybrid Nectariless line (Ne)

Fig. (1): The Upper and the lower cuticle for the variety Giza 85, Nectariless line (Ne) and their hybrid Giza 85 Ne.
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Giza 85 Giza 85 Ne hybrid Nectariless line (Ne)

Fig. (2): Number of hairs/mm’ of the lower epidermis for the variety Giza 85, Nectariless line (Ne) and their hybrid Giza
85 Ne.
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.ranging from 9 to 14 (Table, 4 and )%igures, 3 - 6). The total number of
fragments produced by the ten prime's was 117 with an average of 11.7
fragments / primer. Twenty seven ban is were monomorphic (common) for
all genotypes while, ninety bands (76.7 %) were polymorphic. The highest
levels of polymorphism (100 %) were observed in primers OP-AQS.
However, the lowest level of polymorp 1ism was 61.5 % in primer OP-A03.

In this respect, Tatineni ef al (19%¢) studied the level of polymorphism
among 19 cotton genotypes using 27 rendom primers and found that 33.8 %
of the primers revealed monomorph ¢ patterns. While, working on 31
Gossypium species, three subspecies and one inter-specific hybrid, Khan e#
al (2000) found that the level of pol /morphism was 99.8 %. Moreover,
Hussein er af (2002) used 49 RAPD primers to investigate the genetic
diversity among 13 cotton genotypes a id detected a level of polymorphism
of 30.4 % and Abd El-Salam et a/ (2010) found 67 bands, 85 % were
polymorphic among Giza 70 and its off types as revealed by RAPD.

Table 4: Levels of Polymorphism and N onomorphic bands based on RAPD-

PCR analysis.
Primer B MB PB P%
Or-A01 13 4 9 69.2
OP-A02 13 4 9 69.2
OP-AD03 13 5 8 61.5
or-A4 11 3 8 72.7
OP-A05 14 2 12 85.7
OP-A07 9 1 8 88.9
OP-A(8 10 0 10 100
OP-A09 i1 3 3 72.7
OP-All 9 3 6 66.7
OP-DO8 14 2 12 85.7
Total 117 27 90 76.9
Average 11.7 2.7 9.0
TB : Total bands (amplicons), - MB : Monomorphic bands (amplicons),
PB : Polymorphic bands (amplicons) --d P % : Polymorphism %
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Fig. (3): RAPD-PCR products for the variety Giza 85, the hybrid Giza 85 Ne and the Nectariless line (Ne) using the
three primers OP-A01, OP-A02 and OP-A03, respectively.
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Primer OP-A04 - primer OP-A05 primer OP-AQ7
Fig. (4): RAPD-PCR products for the variety Giza 85, the hybrid Giza 85 Ne and the Nectariless line (Ne) using the
three primers OP-A03, OP-A04 and OP-A07, respectivel.
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Fig. (5): RAPD-PCR products for the variety Giza 85, the hybrid Giza 85 Ne and the Nectariless line (Ne)
using the three primers OP-A08, and OP-A09, respectively.
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s

Primer OP-Al11 Primer OP-DOS
Fig.( 6): RAPD-PCR products for the variety Giza 85, the hybrid Giza 85 Ne and the Nectariless line
{Ne) using the three primers OP-A11, OP-A04 and OP-DO0S, respectiveiy.
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Specific markers by F APD — PCR analysis

Genotypes specific markers generated from RAPD — PCR analysis are
shown in Table (5). T:n RAPD — PCR analysis primers were found to be
useful as genotypes ur ique markers. The highest number of RAPD — PCR
markers was scored for the nectailess line (Ne) (43 markers). While, the
lowest number of RAPD —~ PCR. markers was scored for the Egyptian cotton
variety Giza 85 (22 :narkers). In the meantime, the largest number of
genotypes specific maikers was generated by the two primers OP-A05 and
OP-DO08 (12 markers), while the lowest number was generated by the primer
OP-A11 (6 markers). As seen from Table (5), there were 90 specific
markers for all the genotypes scored and illustrated. These results indicated
that the RAPD — PCI. exhibited different unique molecular markers, as
previously mentioned. “or instance, primer OP-A11 could distinguish for all
genotypes by distinct tands at MW of about 600 bp for Giza 85, 250, 320
and 450 bp for the hybrid Giza 85 Ne, 700 and 1000 bp for the line
nectailess line (Ne).

Genetic distances

Genctic similaritie: among Giza 85, the hybrid Giza 85 Ne and the

nectailess line (Ne) based on RAPD data are shown in Table (6) and
dendrogram (Fig. 7). ~'he highest similarity was 90.1 % between Giza 85
and the hybrid Giza 85 Ne, which indicated that the hybrid Giza 85 Ne was
closely related with thz Egyptian variety. While, each of Giza 85 and the
hybrid Giza 85 Ne “vere genetically distant from the nectariless line
nectariless (similarity index 53.9 and 54.4 %, respectively).
From the dendrogram, utilizing RAPD analysis divided the three genotypes
into two main clusters. The nectariless line (Ne) was in a separate cluster.
The second cluster inc uded two cotton genotypes (Giza 85 and the hybrid
Giza 85 Ne) with a sinilarity 90.1 %. It can be observed that there were
some common bands it the Egyptian parent which were found in the hybrid
Giza 85 Ne but these hands were not observed in the nectariless line. Our
results indicated that the genctic uniformity and similarity between the
Egyptian parent Giza {5 and Giza 85 Ne hybrid (BC6) may be due to the
use of different new itrains of Giza 85. However, it is recommended
to make - -more backersses with Giza 85 in order to restore the genome of
the recipient cultivar (3iza 85, while maintaining the new characters for
insect resistance.

Generally, the nectariless hybrid reduced population of pest than the
Egyptian cotton variety Giza 85. The decrease in infestation of insects may
be referred to chemica and morphological change in leaf structure, which
observed in the hybrid Giza 85 Ne. This change may cause a high role on
insect resistance as cornpared with normal line. It could be concluded that
the hybrid Giza 85 Ne 1ad good yield and yield components, desirable fiber
quality and good level oof insect resistance.
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Table 5: The genotypes chsra-lcterized by unique positive and/or negative specific marker, marker size and total number

of markers identifying each genotype.
Giza 35 | Giza 85 Ne Nectariless (Ne)
Unique positive marker U'hl::::sm’ klllqu posttive mal Un!q‘:::;::ﬁn Usntique positive marke Uuiq':::lz:dve
Primer BATXAY TUEFer Grand Total
Size of the rotal No. off Size of the Total No. oI'G""d totalf Size of the Tatal No. of] Stxe of the Totsl No. “Grund total] Size of the Total No. of Size of the Total No.ofl  Total
marker marksrs marker ma marker e marker pinrkars marker warkers marker markers
bang hand rkers band rhers [y (bp}| =* band {bp} band (bp)
1100, 1000,
- 900, 500,
OP-A01 100 1 0 1 1500 1 1] 1 0 600, 500 7 7 9
and 150
1100, 800 500, 700
OF-AR2 | e 3 and 550 3 6 0 400 t 1 200 1 300 1 2 9
JOP-A03 460, 400,
[ n- @ ':'::"55':“ 3 280 and 4 7 320 1 [ 1 ]
200
P-Add 1000, 380,
300, 700,
250 1 [ 1 300 1 [ 1 0 00 and 6 [ s
OP-A0S 900, 700, 1500, 1209,
530 1 400,230 L 1 [} 0 [} 300 1 950, 550 s 6 12
. and 100 and 350
OP-ACT 30 t 450 1 2 m et I %00 1 4 ) 7‘2;;" 2 1 8
OF-AD8 Tsa, 700, -
1100 and 600, 350,
[ 300 o1 1 50 ] [ 2 1000 1 380 and 6 7 1
" 170
JOP-AD9 3 600, 550,
800 1 250 1 2 [ 700 1 1 1000 1 560 and 4 s ]
300
OP-A1l 430,320 1000 and
0 600 1 1 0 end 250 3 3 ] 00 2 1 5
OP-D08 900, 800
1600 1 1700 1 3 |looess0p | 000aed ), 5 600 1 T0umd | 4 s 1
and 350 290 500
Total 9 13 23 13 12 15 [ 37 43 90
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0.54 0.60 0.70 | 0.80 0.85 0.90 0.95 1.00

I | | I | | il |

Nectariless
(hirsutum) (Ne)

Giza 85 Ne

(hybrid)

Giza 85
(barbadense)

Fig. (7): Dendrogram of Giza 85, Giza 85 Ne and nectariless accession from the RAPD data using un-weigk=d pari -
group arithmetic (UPGMA) and similarity matrices computed according to Dice coefficient.
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Table 6: Similarity matrices among th ee genotypes based on RAPD analysis.

. Giza 85 Ne Nectailess
Genotypes CEA% | GybridBCY|  (Ne
Giza 85 100.0
Giza 85 Ne 9.1 100.0
Nectariless (Ne) 53.9 54.4 100.0
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