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ABSTRACT

Sixteen melon genotypes were collected from different places by the help of
principle project for vegetables improving and hybrids production. These melon
genotypes were planted in complete randomized block design at El-Kassasien
Horticultural Research Station, Ismaelai Govemorate , to obtain some information
about genetic relationships among these materials under the artificial infection with
Fusarnum wilt pathogens and detect some molecular markers related to this biotic
stress.

The obtained resuits couid be summarized in the following.

1. A wide variation was found among melon genotypes by the analysis of variance.

2.Data revealed that, melon genotypes with the green flesh color were related to each
other and meion genotypes with orange flesh color were aiso, related to each
other, under heatthy conditions.

3.Under infection condition, the gene expression. had changed for all melon
genotypes, and genetic distances were decreased.

4. The genetic distance between Galia, Ideal, Rafegal, Regal, Polidor, and
Marsmatrouh was smail, meanwhile the plant introduction Pl 140471 and PI
266935 had a large genetic distance with the 6ther melon genotypes .

5. The genetic distance between Hale’s Best, Pl 124111, Cinco, Honeydew orange
flesh and Charantaize was small, while the genstic distance between Ismaelawi
and all melon genotypes was very large distance, under infection condition.

6. The melon genotypes with Charantaize types, Honeydew orange flesh, Cinco ,
Charantaize , Pl 124111, Hale's Best, were more divergent than plant
introductions Pl 140471 and Pl 2668385, which recorded (6.093), (6.570), (6.175),
{4.931) and (5.328) genetic distance, ely

7.The genetic distance between Pl 140471 and Pl 266935 was very small, which
was (0.894). This means that the two plant introduction were similar .under
infection condition, in the same time the genetic distance between P| 183227 and
P! 140471 was most large (10.235).

8. Under infection condition, the maximum inter-cluster distance (2.966) was observed
between cluster VIl and cluster lll, meanwhile, the minimum inter-cluster
distance (0.259) was observed between cluster V and cluster ! . ’

9. Data of cluster analysis indicated that, the sixteen melon genotypes were grouped
into seven clusters. These cluster grouping were mainly due to differences in
their biological performance under healthy and infection conditions.

10. For molecular markers related to Fusarium wilt disease, data revealed that; total
number of DNA fragments were forty eight bands, the plant introduction Pl
140471 gave alone forty one bands, followed by Galig (inbred line) thirty six
bands, while the least genotype amplifying DNA fragmerts was Pl 266935,
under infection condition. o o

11. The dendogram produced from genetic distance$ bétween melon genotypes,
demonstrated that, the twelve melon genotype were grouped into five sub
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clusters. Every sub cluster had two melon genotypes, while the rest melon
genotypes Galia and Ideal ware alone.

12. Data revealed that, under infection condition the best cluster for the highest yield
was the cluster Il which included Honeydew orange flesh-and Cinco, while
cluster |l exhibited a great men for earliness, total soluble solids and leaf area .
The member of cluster V, Honeydew orange flesh and Cinco should form the
basis of selection against Fusarium wilt, also the Pl 140471 and Pl 266935.

INTRODUCTION

Melon is a valuable crop in East Delta Region, especiaily under low
plastic tunnels, in waiter season. Soil bome diseases are important yield-
limiting factors, especially Fusarium root rot and vine decline which have
recently observed in many melon fields , causing greet losses in yield.

Symptoms on the aerial part start with yellowing of the crown
leaves followed by the collapse of the vines just prior to harvest. In the
recent years, the control of this disease have been become more
problematic, due to, the continuous use of farmyard manure , without
fumigation or without rotation. Use of resistant cultivars is the most effective
control method of melon wilt.

Many investigators, reported that, during the past few years, crosses
have been made to introduce resistance from cultivar black skin , melon from
Taiwan into a commercial Galia melon and into western shipper- type melon
lines. “

Selection in the segregating populations were conducted , they found
that, in addition to the genetic background, other features such as fruit
maturity and environmental stresses may contribute to the rate of disease
progress (Wolff, 1995,Pivonia et al. 1998 and Pivonia et al. 1999).

There are differences in the response of melon accessions to Fusarium
wilt, Ananas and Honeydew melons tested in the United States were more
tolerant to the disease than U.S cantaloupe . (Mertely et al, 1993,
Stanghellini et al., 1995, and Wolff and Miller, 1998) .

So, in this investigation we try to classify the genetic melon germplasm
into distinct groups or clusters by measure the genetic divergence based on
multivariate analysis of quantative traits to fined out a marker related to
resistance or tolerance against Fusarium wilt.

Such genetic divergece may be truly represented by empirical D?
statistic alone (Behl and Singh, 1985) . Genetic diversity among genotypes is
due to number and nature of genes and their Functional relationship against
environment stress, Nei (1972) and Prasad and Singh (1986).

Also, DNA profiling technique which, recently used to support the
morphological identification, some amplifiad fragments or pattens of
fragments may be unique to genotypes and hence could help as a tool of
identification of genotypes under infection condition (El-Hawary et al., 2003).

MATERIALS AND METHODS

The present investigation was conducted in the Experimental Farm of El-
Kassasien Horticultural Research Station during the growing season of 2006

1142



J. Agric. Sci. Mansoura Univ., 33 (2), February, 2008

until the full season of 2007 to get some information about the resistant
melon genotypes against Fusarium wilt disease.

Germplasm: Sixteen melon genotypes were used in this investigation,
these material were developed by the project of Vegetables Improving and
hybrid production. Self poltination and selection was made via 8 generations
to make inbred lines, through working in this project.

Isolation of fungi from roots of wilted plants.

Wilted melon plants were collected from the soil of the experimental farm
of El-Kassasien and two other farms located around it. Ten plants per field
during the autumn growing seasons of 2006 were collected with the its
rhizoshere and experimented in the lab of the station. All fields which plants
were collected did not treated with any fungicide or fumigation prior to the
growing season or through the development of plants.

All parts of the root tissue were sampled for the determination of their
infection with Fungi by the members of plant pathoiogy lab in El-Kassasien
and in pathology lab of Suez canal Univ. Fac. Agric., and pathology lab. in
Fac. of Sci., Benha University. Roots of each plant were plated on five petri
plates , nine segments of taproot were plated on three plates, and two
additional plates were plated with six segments of secondary and tertiary
roots. Brown to black root lesions were observed on roots later found to be
infected with Rhizoctonia and small and light brown lesions were observed
on roots infected with Pythium. Root tissues were plated on potato dextrose
agar medium amended with chloramphenicol at 250 mg/Liter. Results
declared that symptoms of Fusarium colonization was detected
(Schmitthennspell, 1979 and Pivonia et al., 1997).

Preparation of inoculum

The three isolates of fungi, Fusarium, Rhizoctonia and Pythium were
separately grown on PDA at 27 °C for 10 days, then were added to sterilized
barely then inoculated until used, respectively. Plastic cylinders (pot) with
open ends, 30 cm diameter and 35 cm high were filled with- sterilized soil by
formalin 6§ % (1.5 kg soil/pot), then inoculum of the three pathogens were
added, (250 gm/ 1.5 kg sterilized soil) , then the combination of the three
species of fungi were mlxed with the soil. Melon seeds of sixteen genotypes
were planted in the 15" January, ten seeds per pot under the greenhouse
condition. The pots were arranged in a complete randomized block design
with three replicates. Each treatment was consisted of 3 pots. Normal
recommended agricultural practices were done.

After 33 days of sowing date at wilt incidence, the lower edges of pots
were cutted to allow for roots to develop, also, after the fruit setting only, one
fruit was left per plant and the others were thinned to permit for plant to
complete its leaf cycle, Pivonia et al. (1997). The following data were
recorded on individual plants which randomly chosen: plant height, number of
male and perfect flowers per plant time of opening 50 % of male and prefect
flowers per plant, leaf area (cm?) which described by Radford (1967).,
chlorophyll content (a, b and carotinoids), according to the method described
by Wettestein (1957), yield components were also recorded on individual
plants as follow: average fruit weight, fruit length and diameter, flesh
thickness and total soluble solids.
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Pathogenicity test : Pathogenicity test was carried out according to (Al
2000),

Reaction of certain genotypes to Fusarium oxysporum F. sp. Melonis,
Rhizoctonia and Pythium under greenhouse condition: was made
according to (Ciccarese, ef al., 1987).

Statistical analysis

Morphological, yield and quality characters were statistical analyzed on
plot mean basis. Analysis of variance (ANOVA) appropriate to complete
block design was performed to test the significance of observed differences
among melon genotypes. The least significant differences (LSD) test criterion
at (P> 0.05) was used to evaluate the differences between all the melon
genotypes.

To study clustering patterns, the studied melon genotypes based on
mean performance of morphological and yield characters were analyzed
using hierarchical Euclidean cluster analysis developed by Hair et al. (1987)
to assess genetic divergence in sixteen melon genotypes. The multivariate
analysis was done by SPSS program (SPSS 1995) running on a IBM-
compatible personal computer.

Molecular Markers:
Six random primers used for RAPD analysis were provided by Op
technology (USA) with the following sequences:

Primer code Sequence (5to 3)

OPC-20 ACT TCG CCAC

OPB-17 AGG GAA CGAG

OPC-08 TGG ACC GGT G ]
OPB-11 GTA GAC CCGT

OPD-03 GTC GCC GTCA

OPB-13 TTCCCCCGCT

Total genomic DNA was extracted from the true leaves of melon
genotypes. RCR was performed in 30 ul volumes tubes according to
Williams et al. (1990). Amplification was carried out in a DNA thermocycle
(MWG-BIO TECH Primuse) programs as follows : 94 °C/4 min ( 1 cycle ), 94
°C/30 sec., 35 °C/1min and 72 °C/2 min ( 40 cycles ); (1 cycle )72 °C for 5
min. , then 4 °C infinitive.

RESULTS AND DISCUSSION

Analysis of genetic variations

The analysis of variance for mean performance of the studied
characters, summarized in Table (1), revealed that differences in genotypes
were highly significant for most of studied quantative characters, except
number of male flowers, meanwhile highly significance were observed for
infection treatments but the ‘interaction between genotypes and infection
treatments were only significant for number of perfect flowers, crop growth
rate, leaf area, carotinoids contents and average fruit weight, while the
average fruit length, diameter, flesh thickness and total soluble solids were
highly significant . ’

1144



SPil

Table (1): Analysis of variance for fifteen quantative characters of sixteen melon genotypes .
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These results indicate that, the melon genotypes were genetically
differed in their genetic background and there are great genetic diversity
among them. Prasad ef al. (2001) and EI-Shimi et al. (2003).

Genetic diversity for sixteen melon genotypes based on means of
morphological and physiological performance

Data presented in Table (2) declared that , genetic distance were mostly
large between Ismaelawi genofype and all other melon accessions,
especially with Pl 140471 (17.677) and Pl 266935 (17.598), respectively.
Also,, the plant introduction P) 266935 was geneticaily large divergent with
the other melons which have green flesh color like Galia, Ideal, Rafegal,
Regal, Polidor, Marsmotrouh and Pl 183227, meanwhile it was related to Pl
140471 rather than any genotype (2.03) genetic distance .

The same trend was observed between plant introduction of P! 140471
and other melon genotypes with green flesh color, which the genetic
distance was (9.770), (8.883), (12.081), (10.096), (10.208), (8.883) and
(9.840), respectively.

On the other hand, the melon genotypes with orange flesh color like Pl
124111, Hale’s Best, Cinco, Honeydew orange flesh and Charantaize were
moderately related to each other which recorded the least genetic distances
between each other, (2.164), (1.890), (1.477), and (1.120), genetic distance.

Also, data in Table (2) showed that, honey dew orange flesh and Cinco
and Charantaize and Hales Best were recorded large genetic distances with
plant introductions of Pl 140471 and P! 266935.

These resuits indicated that, the melon genotypes with green flesh color
were related to each other, while the melon genotypes with orange flesh
color were also related to each other, while they diversed between all of
them. These results were found in agreement with those obtained by
Silberstein et al. (1999).

Under infection conditions, Data in Table (3) declared that, the gene
expression of all melon genotypes had changed, and the calculated genetic
distance were decreased, for all melon genotypes. Data showed that,
Marsamatrouh was genetically similar to Galia , Ideal, Rafegal, Regal and
Polidor, while plant introductions of Pl 140471, and Pl 266935 were
genetically diversed than Galia, Ideal, Rafegal, Regal, Polidor, Marsamatrouh
and Pl 183227.

Meanwhile , honey dew orange flesh, Hales Best Pl 124111, Cinco and
Charantaize were genetically diversed than Pl 266935 and Pl 140471. The
most large distance were observed between Pl 265935 and Pl 183227
(10.291), P! 183227 and Pi 140471 ( 10.235) and Ismaelawi, Pl 140471, PI
266945 (12.338) and (12.764), respectively.

Also, under infection condition, the genetic distance between Pl 140471
and P1 266935 was very small (0.894) indicating that these melon genotypes
could be used in a breeding program for resistance- tolerane genotypes
against Fusarium wilt . However, this improve that, the gene expression of
melon genotypes with orange flesh were similar, also, melon genotypes with
green flesh were similar under infection condition, at the same time, the
plant introductions of P1 140471 and Pl 266935 were similar in their gene
expression under infection condition. . o
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Table (2):Genetic distance among sixteen melon genotypes under healthy condition, based on means of
morphological and physiological performance
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Table (3) :Genetic distance among sixteen melon genotypes under mfectlon conditions, based on means of
ical performance
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These results indicate that, the plant introductions of P! 140471 and
PI1266395 were the most diverse than all melon genotypes followed by Pl
124111, thereby they could be useful in breeding program for raising a new
hybrid tolerant or resistant to Fusarium root rot.

These findings were found in agreement with those found by Ameral et
al., 1996 and EI-Shimi, 2003.

The average inter cluster and intra-cluster genetic distance are presented
in Table (4) in natural condition.

Table (4): Intra cluster and Intr- cluster genetic distance among sixteen
melon geno s, in healthy condition.

luster juster liCluster cn::m c":",‘“ Cluster V| Cluster VI c"“,f:"
, Clusterl , 1,5

Cluster 1l _ 0.660 | 0,00

Cluster il 0.522 | 1.125 | 0.240

Cluster V 0.459 | 0.828 | 0.571 | 0.194

Cluster V 1.086 | 1.673 | 0.614 | 1.143 | 0.278

Cluster Vi 2.040 | 1453 | 2541 | 2117 | 3.108 5.00

Cluster Vil 2522 | 3133 | 2.0 | 2.492 | 1.493 4.546 0.00

Data reveled that, the maximum inter-cluster distance was observed
between cluster Vil and cluster VI (4.546), and between cluster VIl and
cluster il (3.133), followed by a distance of (3.018) between cluster VI and
cluster V, suggesting wide range of diversity between ail of them.

The minimum inter cluster distance (0.459) was observed between
cluster IV and cluster |, also, between cluster IV and cluster Il (0.571),
indicating close relationship among the included genotypes. .

Under infection condition, data presented in Table (5) declared that , the
maximum inter cluster distance (2.966) was observed between cluster Vi
and cluster Ill followed by cluster VI and cluster Ill, {1.721), followed by a
distance of (1.621) between cluster V and cluster lil, meanwhile, the
minimum inter cluster distance (0.259) was observed between cluster V and
cluster I. These results indicated that, gene expression of melon genotypes
had changed according to their ability against disease severity and their
tolerance against the pathogen. These results were in agreement with Wahab
and Gopalakrishnan (1993). :

Table (5): Intra cluster and intr- cluster genetic distance among sixteen
melon genotypes, in infection condition.

luster Cluster | | Cluster Il | Cluster Ul | Cluster IV ]| Cluster V |Cluster V)|Cluster VNI
Cluster | 0.091
ICluster Il 0.293 0.187
Cluster i1 | 1.600 0.506 0.115
Cluster V| 0.536 0.582 0.184 [ 0.00 .
ICluster V 0.259 0.462 1.621 0.533 0.082 .

Cluster VI| 0.319 0.589 1.1721 0.641 0.236 0.00
Cluster VIl] 1.423 1.482 2.966 1.931 1.475 1.439 0.347
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Table 5The intra- cluster distance ranged from (0.00) between the
genotypes of

' cluster 11 up to (4.546) between the genotypes of cluster VI, under healthy
condition, mean while, the maximum intra cluster distance (2.966) was
observed between the genotypes of the cluster i, indicting that, these
melon genotypes could be useful in breeding program against Fusarium root
rot, while the minimum intra cluster distance was observed between the
genotypes of cluster | (0.091). '

Based on the extent of relative dissimilarity among genotypes based on
morphological characters, the sixteen melon genotypes were grouped into
seven clusters. The grouping pattem and distribution of melon genotypes
into different clusters are given in (Tables 6 and 7). Cluster Il and VI, had
single genotype.

Table (6) The grouping pattern and distribution of melon genotypes into
clusters, under healthy condition.
Fluster o. of
enotypes

I 2 Hales Best and Charantaize

I 1 Pl 124111

! Y Galia, Regal, Polidor, Marsmatrouh
v Ideal, Honeydew green flesh, Cinco and Honeydew orange fiesh

Rafegal and Pl 183227
P1 140471 and P! 266395
Ismaelawi

The data suggested that , Pl 124111 genotypes, (cluster ) and
Ismaelawi, (cluster VII) most diverged from the other genotypes, while the
plant introductions of Pl 140471 and Pl 266395 came together in cluster VI.
Also, Marsamatrouh Egyptian melon landrace came with Galia, Regal , and
Polidor in the same cluster, while Cinco and Honey dew orange flesh were in
the same cluster (V). Under infection conditions, the grouping pattern of the
melon genotypes had changed according to the ability genotypes to tolerate
the disease severity.

Data in Table (7) indicated that, honeydew green ﬂesh came in single
cluster of IV as alone, while Ideal was positioned in cluster VI as alone.
Meanwhile Regal, Polidor, hales Best, Pl 124111 and Charantaize came in
the cluster 1l together. While Cinco and Honey dew orange flesh positioned
in one cluster of cluster VI . On the other hand, Pl 183227 and Ismaelawi
had the same cluster of VIIl.

These results indicated that, these genotypes were genetically most
diversed, and the ability to resist Fusarium root rot were differed according to
the genetic material. Also, results indicted that, Honey dew green flesh and
Ideal were mostly diverged than the others, under infection condition, and
the plant introductions of Pl 140471 and Pl 266935 were similar in their
resistance to Fusarium root rot. Meanwhile, Cinco and Honey dew orange
flesh are similar in their genetic background against Fusarium root rot.

LLAL

<IN
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Table (7) Grouping pattern of'the sixteen meion génotypes under
infection conditions.

luster 0. of
) enotypes .
Cluster | 3 Galia, Regal, and Marsmatrouh
Cluster I 5 Regal, Polidor, Hales Best, Pl 124111 and Charantaize
Ciuster Il 2 P! 124111 and P! 266935
luster 1V H Honey dew green flesh,
Cluster V R Cinco and Honey dew orange flesh
Cluster V1 1 Ideal
Cluster VII Pt 183227 and Ismaelawi

Data in Table (8) declared that, cluster il recorded the first rank for plant
height and number of male flowers/ plant, while cluster V recorder the first
rank for number of prefect flowers and crop growth rate. This indicated that,
for mass production the cultivars of cluster V Cinco and Honey dew orange
flesh consider the best genotypes for yielding under infection conditions,
which gave highest yield and total phenols. For earliness the cultivars of
cluster |l Regal, Polidor, Hales Best, Pi 124111 and Charantaize recorded the
first rank and also, for leaf area. For chlorophyll contents (a, b and
carotinoids) the cultivars of cluster Vil (Pl 183227 and Ismaelawi) recorded
the first rank. Meanwhite, the same cultivars of cluster VIl recorded the first
rank for average fruit weight and fruit length, while the cluster |l recorded the
first rank for total soluble solids.

Molecular markers '

The results of DNA polymorphism and densitometric analysis for twelve
melon genotypes are presented in Table( 9). All the melon genotypes were
analyzed via RAPD - PCR technique to find out some molecular genetic
markers related to infection condition. For the primers, all the melon
genotypes successfully amplified DNA fragments. The primer OPC-20 gave
the least number of bands ( 5 bands), while the primer OPB-13 gave the
highest number of bands (12 bands), followed by the primer OPD-03 ( 11
bands), meanwhile, the primers OPC-08 and OPB-11 were equals in band
numbers (6 bands).

The highest molecular weight was recorded by the primer OPB-11 at the
band No.-1 in honey dew orange flesh (1933 bp), which was monomorphic
band. Also, band number 1 with the primer OPD-03 had high molecular
weight (1638 bp) but it was polymorphic band.

For the studied genotypes, data in (Table 10) declared that, Pl 140471
gave the highest number of markers under infection case, (41 markers)
followed by Galia, (36 markers), Rafegal (35 markers) Regal (34 markers),
Polidor and P1 183227 (33 markers) ,while the least markers was recorded
by the Pl 266935. Also, Honey dew orange flesh gave (30 markers),
Charantaize (31 markers).
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Table (8): Mean values of characters within clusters for different melon genotypes, under infection conditior.

Cluster

‘e ye "vZ'I'1uys-I3

Cluster| | Cluster|l | Cluster lil | Cluster IV | Cluster V | Cluster VI | Cluster Vil

Plant height 127 133.79 136.83 125.66 76.83 127 135.83
Number of male fiowers 89.11 88.59 96.83 79.33 85.66 93 94.16
Number of prefect fiowers 244 2.80 249 2.00 3.18 295 255
ICrop growth rate 1.24 1.29 1.27 1.24 1.32 126 125
ITime of opening 50 % of male flowers 53.33 53.66 56.33 54.33 54.66 56.33 56
'Time of opening 50 % of prefect flowers 66 65.40 67.5 70 66.50 67 71

Leaf area 41.96 57.60 54.28 34.85 34.77 29.54 56.007
Chlorophyll a 0.1348 0.1898 0.2232 0.2072 0.2043 0.1843 0.2461
Chlorophyll b 0.2445 0.3301 0.3545 0.3433 0.2904 0.2774 0.3873
Carotenodes 0.1213 0.1900 0.0983 0.0622 0.1492 0.1389 0.3258
Total phenols 0.045 0.219 0.495 0.039 0.839 0.345 0.268
Average fruit weight 461.92 448.86 240.55 382.81 457 .49 472 11 724.O1
Average fruit length 9.62 10.10 550 | 1050 | 1008 | 940 | 1201
Average fruit diameter 9.44 8.58 4.92 10.83 8.58 9.86 10.2 4
Flesh thickness 1.7 1.73 0.68 1.50 1.50 1.87 194
Total soluble solids 8.49 9.26 7.25 8.5 8.66 8.63 858
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.DNA polymorphism using randomly amplified polymorphic

DNA, OPC-20, OPB-17, OPC-8, OPB-11, OPD-03 and OPB -13

primers twelve melon genotypes

Table (9)
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For preselected random primers (OPC-20, OPB-17, OPC-08, OPB-11,
OPD-03 and OPB-13) were used in the present study to clear the gene
expression of the twelve melon genotypes under infection condition, were
illustrated in (Fig 1 and Table 10). Total number of DNA fragments wee fourty
eight , which the genotype Pl 140471 gave fourty cne DNA fragments
followed by Galia thirty six DNA fragments, while the least genotype
amplifying DNA fragments was Pl 266935. The results of RAPD analysis
showed that, primer OPB-13 recorded the first rank for polymorphic
applications, which gave twelve DNA fragments followed by OPD-03 primer,
eleven DNA fragments, meanwhile, the least DNA fragments produced were
with the primer OPC-08. Meanwhile, the primer OPB-13 exhibited the highest
rank of polymorphism (92 %), followed by OPC-20, while the primer OPC-08
gave the least polymorphism (50 %).

i TR RAPD proliles detecting markers among wielon zentypes generated
by primers OPC-20, OFD-03, OPR-17. OPC-08. OPB-13 and OPB-11

These results were in agreement with those obtained by Guirgis (2000),
who reported that, total of 97 polymorphic DNA fragments resulting from 10
random primers could be identified by him and were used for the
computation of the genetic similarities, and added that DNA amplification of
melon and cucumber DNA sequences revealed that a high degree of genetic
variability among the used genotypes.

The same results were obtained by Atta and EI-Shimi (2003), they
reported that , 82 % polymorphism were revealed in the ten tested melon
genotypes.
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Table (10): Number of amplifying DNA fragments of polymorphic bands produced by each RAPD primer for ever

twelve melon genotypes
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We can concluded that, the expression of meion genotype Pl 140471
under infection condition was the best, followed by Galia , Palidor, Rafegal,
Honey dew orange flesh and Charantaize.

Data presented in Table (11) reveled that, the highest value of similarity
coefficient was observed between Polidor and Regal (0.958) followed by
Honey dew green flesh and Pl 183227 (0.917), then Charantaize and Honey
dew orange flesh (0.896). the least values recorded between melon
genotypes were, Pl 124111 and Rafegal (0.479 ), Pl 266935 and Rafegal
(0.458).

There results indicated that, the gene expression of these melon
genotypes had changed according to infection severity, and same melon
genotypes like Pl 124111, P! 266935 and Rafegal may be used as parents
for breeding program against Fusarium wilt as moderately resistant parents,
while the strong parents were Pl 140471 and Honeydew orange and Cinco.
Phylogentic relationship under infection condition.

The dendogram tree ( Fig. 2 ) among melon genotypes for polymorphism
detected on DNA levels and across the two levels as well as the pair wise
markers differences were detected by DLCE computer package. The
analysis was based on the number of markers that were different between
any given of pair genotypes. The least average difference ( the strongest
relationship) was scored between Pl 266935 and Polidor , between Pl
140471 and P| 266935.

Dendogram analysis separated the twelve melon genotypes into two
major clusters. Within the first cluster, three sub clusters can be observed,
namely sub cluster |, which involved Rafegal,Polidor, Regal and Pl 140471,
sub cluster i, which involved Honeydew oreng flesh and Charantaize, sub
clucter lll, which involved P! 183227, Honeydew green flesh and Galia .This
indicate that, Honeydew and Charantaize were related to each other, under
the infection condition. On the other hand, the melon genotypes Pl 266935,
Pl 124111 and ldeal belonging to the last cluster while, Pl 266935 and Pl
124111 were apparently related to each other, under the infection condition ,
while ldeal grouped alone.

These findings were found in agreement with those obtained by Guirgis

(2000) and Stuab et al. (1997).
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RAPD fragments after using all primers.

Table (11): The similarity coefficient among twelve melon genotypes based on combined analysis of amplified

- ~~ n , = - Y ﬁ z
_ sl =] 5| S| 8|23 |28 <% |22ls
Genotypes = < o s ° p:4 & @ |8 ¥ |G| E
© o 2 b = < 0 © >c o~ >0 |
o p=d 3] o - - N ¢ g - 2o
® = e Y T = | 6| & |66 &
o o 5|0
Galia 1
deal 0792 1
Rafegal 0.729 | 0.56 1
(Regal 0.708 | 0.583 | 0.813 1
Polidor 0.688 | 0.563 | 0.958 | 0.854 | 1
Pl 140471 0.813 10688 | 0.833{0.854 | 0.833 1
Pl _183227 0.854 1 0.729 | 0.708 | 0.771 | 0.708 | 0.833 1
5266935 0.604 |1 0.729 |1 0.758 | 0.563 | 0.500 | 0.500 | 0.667 1
Honeydew , green flesh 0.771 10688 | 0.667 |.0.7711 00708 | 0.750 | 0.917 10.7 50 1
ﬁ’l 124111 0.667 | 0.792 | 0.479 | 0.583 | 00521 | 0.604 | 0.688 [ 0.854 | 0.771 1
Honeydew , orange flesh [ 0.708 | 0.583 | 0.771 | 0.625 | 0.771 | 0.646 | 0.729 | 0.563 | 0.771 | 0.583 1
Charantaize 0.771 | 0604 | 0.83 [0.688 | 0.833 | 0.750 | 0.729 ([ 0.542 | 0.750 1 0.604 { 0.896 | 1
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Fig. (2):Dendogram tree demonstrating  the relationship among the
genotypes based on RAPD markers

ACKNOWLEDGMENT

I want to express my deepest gratitude to Prof. Dr. S.A. Mohamedein ,
the president of main vegetables crops improving project and hybrid
production for supplying seed material and his supervision.

REFERENCES

Ali, M.H.M. (2000). Studied on certain cucurbits disease in Egypt. Ph.D.
Thesis, Fac. Agric. Alex. Univ., pp101. '

Ameral , Junior. At.do; Casali VWD; Cruz.CD; Finger, Fl and do. Ameral.
Junior. AT. 1996.: Evaluation of genetic diversity of pumpkin
accessions by means of canonic and cluster analysis. Hort. Brasileira
14:, 182-184,

Atta, AH. and 1.Z. EI-Shimi. (2003). Genetic diversity and its relationships to
some economical traits in melon ( Cucumis melo, L.) as reveled by

isozyme and RAPD polymorphisms. Egypt J. Plant Breed. 7 (1):535-
550.

Behl, R.K., V.I. Singh and R.S. Paroda.1985. Genetic divergence in relation

to heterosis and specific combing ability in triticale. Indian J. Genet.,
45:368-375.

Ciccarase, F.; 8. Frisullo and M. Cirulli (1987). Sever out breaks of Verticillum
wilt on Cicharium tintypes and Brassica rape and pathogenic variation
among isolates of V. Dahliae. Plant Disease, 71:144-1145.

1158

melon



J. Agric. Sci. Mansoura Unliv., 33 (2), February, 2008

El- Hawary, M., Amal H. Selim and AH. El-Galfy.2003. variability
assessment of some maize (Zea mays L.) elite inbred Lines using
morphological molecular methods. Egypt . J. Plant Breed. 7(1):109-12

El-Shimi, |. Z.A. and M.l. Ghoeim.2003. Evaluation of morphological and
pathological performance for some local melon landraces. J. Agric.
Sci. Mansoura Univ., 28 (9):6879-6896.

Guirgis, A-A. (2000). Random Amplified Polymorphic DNA and protein
marker analysis for genetic diversity in cucumis. Zagazig J. Agric.
Res. Vol. 27 (2):501-516.

Hair, J.F.R.E. Anderson and R.L. Tatham 1987. Multivariate data analysis
with Readings. MacMillar Publi. Co. New York.

.Mertely, J.C., Martyn, R.D. Miller, M.E., and Bruton, B.D. 1993. An expanded
host range for the muskmelon  pathogen Monosporascus
cannonballus. Plant Dis. 77:667-673. '

Nie, M. 1972. Genetic distance between populations. The American
Naturalist, 106:283-292.

Pivonia, S., Kigel, J., Cohen, R., and J. Katan.1998. The effect of fruit ioad
on the transpiration rate and plant collapse in melon ( Cucumis meilon,
L.) infested with Monosporascus cannonballus. Pages 217-220 in
Cucurbitaceae 98. Evaluation of enhancement of cucurbit Germplasm.
D. Mcgeight, ed. ASHS, Alexandria , VA.

Pivonia, S., Kigel, J., Cohen, R., Katan, J. and Levita, R. .1999. Effect of soil
temperature on the development of sudden wilt of melons.
Phytoparasitica 27: 42-43.

Pivonia, S.; R. Cohen; U. Kafkafi; I. S. Ben Zeev and J. Katan (1997).
Sudden wilt of meion in Southern lIsrael: Fungal agents and
Relationship with Plant Development Plant Disease Vol. 81, 11:1264-
1268. C '

Prasad , SK. and T.P. Singh.1986. Heterosis in relation to genetic
divergence in maize (Z. mays L.) Euphytica, 35 :919-924.

Prasad , VSKR. , Jain, BP; Verma, SPP, and Ganguly, D.K. 2001. Diversity
pattern and choice pf parents for hybridization in slicing cucumber
( Cucumis sativas L.). Jour. Of Reser., Birsa Agric. Univ. 13:1, 33-39.

Radford, P. J. (1967) Growth analysis. Formula, their use and abuse, Crop.
Sci. 7:171-175.

Schmitthennerspell, A. J.(1979). Pythium species: isolation and identification .
Pages 33-36 in: advances in Turf grass pathology: Turf grass diseases,
P.O. Larsen and B.G. Jogner, eds. Harcourt Brace Jovanovich, Duluth,
MN. ‘ )

Silberstein, L.; I. Kovalski; R. Huang; Anagnostouk, Jhan-MMK; R. Prel-
Tieves. (1999). Molecular variation in melon ( Cucumis melo, L.) as
reveled by RFLP and RAPD markers. Scientia- Horticulture, 79:1-2,
101-111.

SPSS (1995):SPSS users guide SPSS INC. USA.

1159



El-Shimil.Z.A. et al.

Stanghellini, M.E., Rasmussen, S.L., Kim, D. H., and Oebker, N. 1995.Vine-
decline of melons caused by Monosporascus cannonballus in
Arizona; Epidemology and cultivar susceptibility — Pages 71-80 in
11994-1995 Vegetable Report, College of Agriculture series P-100.
University of Arizona, Tucson.

Stuab, J.E., J.Box, V.V.Meglic, T.F. Horejsi and J.D. McCreight (1997).
Comparison of Isozymes and Random Amplified Polymorphic DNA
data for determining intra-specific variation in Cucumis . Genet.
Reour. Crop.Evol. 44 (3):257-269.

Wahab, M.A. and Gopalakrishnan, P.K. 1993. Genetic divergence in bitter
round (Mamordica charantia, L.) South indian Hort.41:4, 232-234.
Wettestein, D. (1957). Chlorophyll. Lethale under submikross ~ kopische

formwechesl der plastiden. Exptl. Cell. Res. 12 : 427-433.

Williams, J.K., A. R. Kubelik, K. J. Livak, J. A. Rafalski and S.V. Tingey.1990.
DNA polymarphism ampiified by arbitrary primers are useful as
genetic markers. Nucleic acids Res. 18:6531-6535.

Wolff, D. W. and M.F. Miller (1998). Tolerance to Monosporascus root rot and
vine decline in melon (Cucumis melo L.) germplasm. HoriScience
33287-290.

Wolff, D.W. 1995, Fruit load affects Monosporascus root rot/vine decline
symptoms expression. Pages 87-88 in : Melon production System in
South Texas. M.E. Miller, ed.,, Ann. Res. Rep. Texas Agricultural
Experiment Station, Weslaco.

el A glial) dia -\smu“m#-“s A ol apll Claud gl Hany pladid
wmuﬂu-.)bxﬂ’dyﬁ\

K] uuua.uﬂ.hu.haic Chugy S deaa ¢ Wﬂm;ﬁap‘,s)h\hbg\
°JL‘°-U‘°-‘U‘“

21 130 Cgagdl 35 e — Ol igay dgaa — padll oludi '

QR dnaly - A1 50 igls = A5l pud |

LRt 0 Sigal 38 )e — il el el digay M

i dnaly = pgladl LIS — iyl pud !

n.\__J\*‘.;an;)‘) @UYLJ—WMMQM‘W%”&&&H

MM—-A UJ\.—\J“__& A#Jﬂh,*s‘ﬂuyluno-ﬂ L&JJJJ—WMJWMIA

Pamel i Gpalia iy Gl Sipay Uaaay < p%e 0 A0 pdall A el 4 .)-\v
MJO@‘JJ“MJ”*”MM@”%J‘NW'&MJBJT AL

el el qupaally La) Gy ole aad 34 ) ‘—M-J'

~i e gAY gl

et ol g (53m s ISy ¢ 4 ) 30 ) S0 e 013l Jnas e (B Aygina (B fllia S )
oy il il ggand ey DAY

QS (Lhy Jioda) puaa¥) lalall el @b oo ASH 30050 Sl ol il coelil L Y
(0 )== 3 o) (il Jatal palll I3 o BRSH 33,8 S D IS ¢ \gand 4, 0
Agngalall il aad el g gy Lagh 4yl Ll ils

el Gipenally Lo lioall Cay il a3 lldy 15 ) St agand (Apd jpedl 0 Soa LY
gagrlall i g a0 25 i Ldad Cuadadl 28 13 5o Aiaddl o api el

1160



J. Agric. Sci. Mansoura Univ., 33 (2), February, 2008

—Ueagy ~Jily ~ Al =l (A5 5 iam VY 23,00 S B o A0, Tl S ¢
O S oS A0 5l Aihoaall QS duddi gl 8y AlaYl Cigan day lldg & g slaa as pa = sl
Pl Al Jaad elli Sy ¢ dandlin ) 4 5 g S ) saeay Pl 140471 3Ll Jasdl
.266935

Pl sl dasdiy o Pl 140471 Sl Jiaadl (o 480 )5l dibaddl o} M aitidll i L2 LS 0
bap 3_S A1) g Al Laiay clagas 380 ) g0 40580 Sy L (+,AE ) 5 paee cilS 266935
Sy Lae LYt iy b Cad Pl 183227 A Jaadiy P 140471 A Jaedt o
L 3 Leidaa

S aan o gt S ) 0 € A ) IS (50 giiall Jidatll il el Y
LA PV IS F- PR U WORios- [ PRI YR PR o JUV-5 . W BT [ B DUSL WO WP NN R E
Al il ClS A i g ¢ (£,087) S Giya Aol de geadly Aabidl Ao paadl G
Agnglall Cag Bl a3 (0,£09) oW1 e yanally Zagd Sl do ganall (s B3gnsa Ly

Sadd —30 ) 0 S S paad uall el A a3 Caaa J sl Syl Yt Gk a3 LY
~dayy tpuiad Al L gandly ¢ g gslae (e ¢ dadl (Ula i I Ao seadt o
Pl aa i L3N 4o gapall W ¢ 30,0~ P 124111 R Jiodl —cay M — 5y
¢ 03 yday M‘:P.aﬁw‘ kM‘J&(&HJ_’]) Fragps W _,S.gu(u.&ali‘u\.i“ e ganally
Pl 183227 Al Jaadly (5 sSuelant 1l dadiddl de gandll g

Pl 266935 <lii<, Pl 140471 Al Jasd oS o g ol duail of (B il a3 p25 A
OSats (o) s o ¢ oS Guitiuad) cpitall Laad y ~J 2l Clysnaey Lol iy jla uas
s Joail Jpll daslia a0V Ay 5 el B oellad)

Pl 3l Jaadl qual e S oldf Juadl of M it capil 8 DNAY) sl il 4
=J—asil ) o ~Ulla 4y LlaW) Gy b s 4 sl Cildadll (g i) Lol el 53 140471
- P1266935 il Jaodl aglil (1S5 = (mil sl ) g9 b 4y G 5 Qo &

Y b e 38 A gl Lika 5,00 S o I A L das ey )
Pl Al diad —dlont ~Ulla L a0 ) ) Gl Laiy Age i aadlana 0 i) pualona
Qe 3K, a3 jies 140471

e} (dand o eSay AN AN ) W Juadl =) U sagtiall Jidanll iy & LT LS 1Y
il Ly ¢ pSuas cateally ¢ (il gl ) a0 0 (Pl Ciiall L el Gk Ciad J gesa
il Jaadly Gy e ¢l ¢ Ry gy gl 3)Sae LAl Ao gaaall A0 0 S0
el o Jaasll i Qi) BN Lo gapadl J i a3 Laip ¢ i a0 olliS, PI 124111
Pl 266935 « Pl 140471 3ui Jaadl sy il Jple diea oll3S 5 3 8300 Jla VY (e 230
Cidacly ¢ il o el g Uil (o ) 99 A8 eyl )l e gaaadl S i Cilaed L ¢
Sl a9V sse Clieal pll ol (a0l ) s A ¢ S a1 dusalal de gaadl
Jpd) a3 A Al e gapall cidae Laiy £ Y yuill 38 5 el ¢ il gai Joaa ¢ il
dc ganall 3 ) 15l Wiy ¢ pallh ey il o 3 S0 a1 A age A Gase B e
of g )0 a il lel el Wil P1 183227 il daaaly 5 Dellal) iy agld!
. il plaby Jgkay 3 5al () da gl leb ollXSy iy gty Sy o

1161





