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ABSTRACT

Sudden wilt of melon (Cucumis melo L), also known as melon collapse
or vine decline induced by Monosporascus cannonballus is a worldwide problem,
mainly in arid and semi-arid regions. Virgin land or soil disinfestation by
fumigation with methyl bromide before planting is a common and very effective
treatment for discase control. But because methyl bromide is expected to be
banned from use within the next $ years; therefore alternative methods for disease
management are urgently needed. In this study, the efficiency of agricultural
practices as alternatives like water regime and fruit load per plant each alone or in
combination with methyl bromide, was examined against M. cannonballus in
melon plants, as well as vegetative growth characteristics and fruit yield and its
quality. Ideal cultivar (Galia type) was used during the two successive late
summer seasons of 2002 and 2003 at Nubaria area. Alex.-Desert Road.
Significant reduction in wilt incidence was achieved in all plots treated with
methyl bromide even in the low rate (30 gm/m?). But extremely reduction in wili
incidence was obtained with doubling the rate of methyl bromide (60 gm/m?).
Significant reduction in wilt incidence was noticed with increasing irrigation
regime. Mortality of 53.1% was observed in plants with an average of 3 fruits per
plant, but with fruit thinned to one or two per plant. the wilt incidence was 36.1
and 43.2%. respectively. Consequently. vegetative growth characteristics, yield
and fruit quality were affected by agricultural practices as alternatives for methyl
bromide against melon wilt incidence. The highest values of plant dry weight.
root dry weight. number of main stems per plant. plant vine length, average leaf
area. rclative growth ratec and net assimilation rate were significantly increased
with increasing both of water regime and methyl bromide rate, but these
parameters were decreased by increasing number of fruits per plans. Fruit weight,
total and marketable yields were increased by increased irrigation water regime
and methyl bromide rate. Increasing number of fruits per plant resulted in high
both of total and marketable yield, but decreased fruit weight. TSS conlent was
increased by increasing both methyl bromide rate and number of fruits per plant.
but it was decreased by increasing water regime. The highest value of water use
efficiency was obtained with decreasing water regime. Effect of interaction
among all treatments 1n this study. i.e.. water regime. methyl bromide and fruit
load/plant. were discussed The lowest values of wilt incidence were recorded in
the treated plots with high rate of methyi bromide (60 gm/m?). irrigated with high
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walter regime (15 m*/fed/day) and leaving one fruit per plant. Consequently these
plots resulted in high values of vegetative growth parameters, and fnut weight.
TSS, total and marketable yields were increased in plants with three fruits per
plant. Finally, the dependence on single method for the control this should be
avoided, since pesticides can be banned. There appeared to be promising to use
alternative methods for the management of Afonosporascus wilt of melon,
especially when used in combination. For example, water regime, which is not
effective alone in controiling a thermotolerant pathogen like AMonosporascus, still
has the polential to be a component in a disease management program, either by
modifying the technology or by combining it with suitable pesticides at the
reduced dosage. Sumilarly, fruit load per plant also can contribute 1o management
programs. Any agricultural practices that improve the plant’s ability to overcome
the disease can be an important component in the integrated appreach. To date.
research on biological control of this discase has not becn studied; therefore. this
alternative should also be considered in future research.

INTRODUCTION

During the last fifteen years a root rol and vine dectine symptoms of
unknown eticlogy was cbserved in numerous commercial melon fields in Egypt.
The disorder has been plagued melon business particularly sever in the warmer
climatic production regions and periods.

The cause of this disorder was not identified until recent. In late summer
of 2001, Melon Team Work in Agricuitural Technology Utilization and Transfer
Project (ATUT. 2001) observed and described the symptoms of this disorder.
Diseasc symptoins first appeared on plants at early stage of fruit maturity.
Discased vines exhibited stunting, yellowing and at late stage, complete collapse
of the leaf canopy exposing the fruit to intense solar radiation and reduce the
sugar contents, The roots showed discoloration, discrete lesions on all root
systems, and loss of secondary and tertiary feed roots. Numerous perithecia were
observed on the secondary and tertiary roots. Each ascus contained one large and
spherical ascosporic. Root samples were sent to the laboratory to USA by the
project. The fungus was isolated on potato dextrose agar and identified as a
Monosporascus  sp. A pure culture was confirmed as Afonosporascus
Cannonballus.

The fungus also has been associated with a similar disorder in hot,
scmiarid melon growing areas of India (Martyn and Miller, 1996), Southern
Spain (Garcia-Jimencz et al.. 1994), Southwestern regions of the United States
(Mertely et af.. 1991 and 1993), Saudia Arabia (Karlaatti ef af., 1997), Central
America (Bruton and Miller. 1997), Taiwan (Tsay and Tung, 1997) and Tunista
{(Martyn et al.. 1994). Common names of this disorder include collapse (Garcia-
Jimenez et al.. 1994; Reuveni et al., 1983 and Ucko et al.. 1992). vine decline
(Bruton and Miller. 1997), root rot (Kim et /.. 1995) and sudden wilt (Cohen e
al.. 1996; Edelstein et al.. 1999, Eyal and Cohen, 1986 and Pivonia et al., 1998).
Because melon (Cucumis melo L.} is an impertant commercial crop in Egypt for
local market and exportation and approximately 56.000 feddan were devoted to
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melon crop in 2002 (Agncultural Economic Bulletin, Ministry of Agriculture.
Cairo, Egypt) and wvirgin land or disinfestations by fumigation with methyl
bromide before planting s a common treatment for disease management But
methyl bromide is expected to be banned from use within the next 5 years
(Ristaino and Thomas. 1997)

Also. the response of melon plants to AMonosporascus wilt incidence
may be attributed to the size and structure of root system. Crosby and Wolf
(1998) suggested that the melon cutivar Deltex (Ananas type) is tolcrant than cv
Caravelle (Western shipper} due to Deltexs’s has more vigorous root system and
they added that the size and structure of the root system can be manipulated by
irrigation regime. A study conducted by Reuveni et a/ (1983) showed that daily
irrigation closer to the fruit harvesting delayed wilting compared with irrigation
given every 3 days. Cohen er af (2002) reported that there is a need to further
study this issue in order to optimize the irrigation regime and combine it with
other management practices to obtain disease reduction with acceptable yield.

The effect of fruit load on disease severity was tested by Pivonia et a/
(1997) in a trail conducted in a field with a history of sudden wilt. They reported
that plants with an average of 2 5 fruits per plant was observed 61 days after
planting compared with plants with fruits thinned to one or zero per plant. These
plants exhibited wilt incidences of 75 and 12%., respectively, and Monosporascus
sp. was the fungus most frequently isolated from the roots of the wilted plants in
this experiment.

So. the objective of the present studv was to identify alternative
measure. for disease suppression that are urgently needed to save melon crop.

MATERIALS AND METHODS

Two ficld expenments were camed out duning late summer of 2002 and
2003 1in Nubana arca. Desert Alex -Road

Soil of the experimental site was sandsy 1n texture. having a pH of 8 3
and wrngaton depends on ground water The physical and chemical analysis of
the expenimental soit (using the methods reported by Black, 1965) and trrigation
water (according to the methods reported by Chapman and Pratfl. i961) are shown
in Table (1} All experniments were conducted n a ficld with history of sudden
wilt caused by \fonosporascus camnonbafius (ATUT 2001) This field was
grown with melon onc vear (n 2001) before carrving out ths study. and it was
uscd agamn in the same plois 1n present our study 1n 202 and 2003

Seeds of melon v ldeal (Galia typer were sown n speedlings irays
using muxture of peat moss and vermiculiic (! 2 by volume) under ¢ontrolied and
protected conditions on 5" and 6™ of July i the 2002 and 2003 seasons.
respectively Transplanting was carried out 3 wecks later Each experiment
included 27 wreatments which were the combinations of three irmgation regimes.
three rates of methvl bronude and three levels of frunt icad per piant. The three
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irrigation regimes were 5 m* daily/fed (low level, less fre(}uenl water application),
10 m® daily/fed (traditional daily irrigation) and 15 m’ daily/fed (higher level
more frequent water application). Drip irrigation system with 4 liters/ hour/
dripper was used under operating pressure of 2.5 bar

Methyi bromide was applied via drip irrigation tubes which were placed
on beds prior to covering the beds with black plastic mulch. Methyl bromide was
applied through the irrigation tubes at the desired rate (0, 30 or 60 gm/m°)
employing the hot gas method (Klein, 1996}

The effect of fruit load on discase severity was tested by comparison
made among plants with three levels of fruit load: a) thinning to one fruit, b) two
fruits and ¢) no thinning with average of three fruits per plant. To have one fruit
per plant, all female flowers and the baby setting fruits were removed as soon as
the first fruit setting was done (5 days later afler fruit set). For the treatment two
fruits per plant, the first two fruits were left on the plant (5 days later after fruit
set) and any female flower or baby fruit was removed after the sciting of those
two fruits, These operations were done throughout the plant life from flowering
stage until harvesting date.

The experimental design was a split-split plot with four replicates.
Where the three irrigation regimes formed the main plots, the rates of methyl
bromide scrved as subplots, and the three levels of fruit load were distributed at
the sub-sub plots. The sub-sub plot area was 105m? consisting of 4 beds 1.75 m
apart and I5 m long. The distance between plants was 50 cm.

During the soil preparation, 15 m*/fed of cooked chicken manure and
commercial fertilizers, namely ammonium suifate (21% N), calcium
superphosphate (15.5% P,0;) and potassium sulfate (48% K;0) with rates of 150,
300 and 100 kg/feddan, respectively, were added to all sub-sub plots. Black
plastic mulch with thickness of 50 mm was used in all sub-sub plots. All
agricultural practices like fertigation program and white fly control were took
place as recommended for commercial melon production.

Data were recorded on the following characters:

A. Disease incidence (%):

Data on wilt incidence was recorded afier 45. 55. and 65 days from
transplanting. A plant was considered dead when the whoie ptant exhibited
irreversible wilt symptoms. Tavolvement of Aonosporascus in wilting was
confirmed by evaluation of perithecial development on wilted plant root samples
after 3 weeks of incubation in paper bags at room temperature and rot samples
were sent 10 USA and analysis was done in the {aboratory using the method
described by Acgerter ef al. (2000). The number of wilted plants and the 1otal
number of plants per plot were used to calculate the mcidence of wilt (percent)
Data for disease incidence were transformed using arcsin function pnior to
analysis. When the F values were significant at >0.05. differences among the
treatments were determined by Fisher's protected least significant differcnce
(LSD) test.



Table {1}: Physical and chemical characteristics of the site experimenta! soi) and the irrigation water used.
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B. Vegetative Growth:

Ten alive plants from each experimental unit were taken for vegetative
growth measurements 45 and 60 days after transplanting in the two seasons of the
study and the following data were recorded:

1- Plant dry weight,

2- Root dry weight.

3- Number of main stems/plant,

4- Plant vine length,

5- Leaf area/plant using the dry weight method as suggested by Roads and Blood
Worth (1964).

6- Relative growth rate (RGR) as determined by the formula of Richards, (1969).

RGR = m—‘,?.'_—-,?-‘-'vi mg/g/dry
1= 10

Where: W, and W, are the plant weight at T, and T, respectively, i.e., at 45
and 60 days, respectively in this study.

7- Net assimilation rate (NAR) was determined by the following equation of Mc
Collum, 1978,

- _W-W, Logl,-Logl, 2
NAR L-L X T, mg/cm*/dry

Where: W, and W; are plant dry weight at T, and T, respectively and Likewise,
L, and L, are lcaf area at T, and T,.

C. Yield and its components:

At harvesting time, 60 days after transplanting, fruits of each plot/each
harvest were harvested at half and full-slip maturity stage, then counted, weighed
and the data of average fruit weight, yield/m?, total yield and marketable yield per
feddan were calculated.

D. Fruit Quality:

Five fruits of cach plot from each harvest were randomly taken and the
total soluble solid percentage (TSS %) were determined using a hand
refractometer.

E. Efficiency of water utilization (E.W.U):

E.W.U. expresscd as consumptive use in m*/fed. for one kilogram of
melon fruits was used to evaluate the efficicncies of water regimes for maximum
utilization of water supplies. It was calculated according to the equation of Beg
and Turnier (1976) as follows:

. 3
Water use efficiency = Wate{’gt;:n(tll‘gg:)/fed) =m’ kg

The amount of applied water through the entire season (70 days) in each
of water regime used was 350, 700 and 1050 m*/fed for 5. 10 and 15 m’/ fed/day.
respectively considering that a feddan equals 4000 m”.

The obtained data were subjected to the analysis of variance as proposed
by Snedecor and Cochran, (1980).
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RESULTS AND DISCUSSION

A. Sudden wilt incidence (%):
1. Effect of irrigation water regimes:

Data in Table (2) show that doubling the amount of irrigation water led
to significant reduction in wilt incidence and improved wilt suppression in both
growing seasons. As average of both seasons wilt incidence was 63.2, 38.3 and
30.8% in plots irrigated with 5, 10 and 15 m’/fed/day, respectively. In other
words, only the third of plants were infected if they irrigated with15 m’/fed /day
compared with the plants that irrigated with 5 m’/fed./day, aimost about two-third
of these plants were infected.

These results prove that irrigation water regime may play an imporiant
role against Monosporascus wilt of melon plants. Little information is available
on effect of water regime on melon wilt, but these results were in accordance with
those reported by Reuveni et al. {1983), who reported that daily irrigation for
melon plants closer to fruit harvest delayed wilting compared with irrigation
given every 3 days. They explained their results by that daily irrigation saturates
the soil and the diseased plant has enough water to resist wilting compared with
the drier soil in the less frequent irrigation. Crosby and Wolf (1998) suggested
that the size and structure of the root system can be manipulated by the irrigation
regime and this may lead to reduction in Monosporascus wilt incidence on melon
plants, Likewise, Cohen ef al. (2002) reported that melons are dnip-irrigated daily
for maximum yield and this irrigation regime results in a relatively small root
system that fails to provide sufficient water to diseased plants under high
transpiration rates, thus contributing to enhanced wilt. But their advice in their
study was that there is a need to further study this issue in order to optimize the
irrigation regime and combine it with other management practices to obtain
disease reduction with acceptable yield. Recently, Pivonia ef al. {2002) studied
water balance in melon plants under field conditions in naturally infested soil
with Monosporascus Cunnonballus, They found that plant watcr uptake started to
decrease shortly before plant wilting and death. They reported that xylem
hydrautic conductance of excised infected roots, measured at the onset of wilting
was five to seven times lower than that of healthy plants. An extensive rise in
tylose formation was observed in xylem vessels and most vessels were plugged
and ptant collapse and death usuaily occurred under these conditions during the
fruit maturation period.

2. Effect of methyl bromide:

Sever wilt was developed in both scasons in untreated plots (Tabie 2).
Increasing methyl bromide concentration was effective against wilt symptoms.
Doubling methyl bromide rate caused significant reduction in wilt incidence. In
this study, almost 80% of melon plants can be saved by fumigation with methyl
bromide at rate of 60 g/m*, whercas only 34% of these plants can be saved if the
rate was 30 g/m’, 80% of the plants have been lost in untreated plots.

Similar resulis were obtained by Reuveni et al. (1983), Martyn and
Miller (1996). Gamliel et al. (1996}, Edeistcin er al. (1999} ard recently by
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Cohen er al. (2002), who reported that methyl bromide at 50 gmlm effectivel 1v
controlled M. Cunnonballus in melon plants compared with the rate 15 gm/m”.
Ristaino and Thomas (1997) reported that although methyl bromide usage will be
prohibited in the developed countries, the use of this fumigant at reduced dosages
would be allowed for the next 5 years in the developing countries.

Table (2): Effect of water regime, methyl bromide rate and fruit load on
Mono SPOrascus wnlt |ncldenee (%) on melon plants.

Mnospamscus wilt incidence (%) )
2002 2003 Mean

Treatments

| Water regime (m'/fed. lday)

623 64.2 63.2
10 37.2 39.5 383
15 298 31.9 30.8
| L.S.D. at (0.05) 6.1 6.4 6.5
! Methyl bromide rate (g/m’)
0

786 81.0 79.8
30 331 35.1 34.1
60 12.7 19.5 18.6
i L.S.D. at (0.05) 6.8 6.9 6.8
| Frruit load (no. of fruits/plant)
' 1

35.2 371 36.1
2 423 44.2 432
3 51.9 54.3 $3.1
L.S.D. at (0.05) 5.1 52 53

Table (3): Effect of interaction between water regime and methy! bromide
rate on Monos orascus wilt lncldencc (%) on melon plants.

lmgatlon water  Methyl bromlde Wilt incidence (%)
egime (m Ifcd.lda\) rate (ﬁ/_) 2002 2003 Mean
853 874 863
5 30 595 61.6 60.7
60 41.9 43.7 428
0 789 815 802

10 30 25.6 285 268

60 713 20 8.1
0 71.6 74.1 28
18 30 138 15.9 148

60 . 4.1 58 49

L.S.D. at (0.05) 53 5.4 54

3. Effect of fruit load:

Plants with fruit thinned to two or on¢ per plant, exhibited wilt
incidences of 43.2 and 36. 1, respectively (Table 2). On the other hand. mortality
~ of 53.1% was obscrved in the plants grown with the average of three fruits per

plant (non-thinning). The first symptoms of sudden wilt in this experiment were
usually associated with fruit maturity. Similar results, showing delayed sympioms
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following fruit removat, were reported in trails conducted in Texas by Wolf (1994
and 1995). Also, these results are coincided with those reported by Pivonia ef al.
(1997), who mentioned that mefon piants with one or zero fruit per plant
exhibited Monosporascus wilt incidence of 75 and 12%, respectively compared
with plants have an average of 2.5 fruits per plant. Recently, Pivonia ef al. (2002)
confirmed similar results, they reported that fruit removed from infected melon
plants prevented wilting and the largest reduction in wilt incidence was observed
after complete fruit removal compared with one or four to five fruits. They added
also that presence of fruit on M. Cannonballus infected plants apparently
subjected the plants to progressive water stress till they die. Fruit removal
reduced leaf stomatal conductance and increased root growth, thus cnabling the
plants to survive. The constraint to water uptake and translocation are impesed by
the pathogen through root destruction tylose formation and root function.

4. Effect of interaction between water regime and methyl bromide:

Doubling both water regime and methyl bromide rate significantly
reduced wilt symptoms (Table 3). High wilt incidence (72.8%) was noticed in
untreated plants with methyl bromide even if these plants were irrigated with high
water regime. The lowest values of wilt incidence were obtained in plants
irrigated with the high water regime (15 m*/fed./day) and fumigated with the high
rate of methyl bromide (60 gm/mz). There were significant differences between
plants fumigated with the same rate of methyl bromide (60 gm/m?) and irrigated
with different amounts of irrigation water. Also, there were significant differences
between plants irrigated with the same quantity of irrigation water and treated
with different rates of methyl bromide. These results confirmed that following up
for good agricultural practices like water regime and methyl bromide rate can
play an important role in wilt incidence reduction on melon plants. These results
are in agreement with those reported by Martyn and Miller (1996), who found
that Monospororascus wilt was most severe under stress conditions e.g. drought
and heat.

5. Effect of interaction between water regime and fruit load:;

Plants have one fruit showed the lowest percent of infection even they
irrigated with less frequent traditional water application, i.c. 5 m*/fed./day and
increasing water regime in these plants increased the percent of alive plants
(Table 4). Three fruits per plant resufted in wilt symptoms of 73.5, 48.3 and 37.4
of plants irrigated with S, 10 and 15 m’/fed /day, respectively. These results
proved that water management is an important issue in melon wilting reduction.
Similar results were obtained by Miller (1990), who demonstrated that when
young cantaloupe fruits were removed from the vines, vine symptoms were
delayed as much as 14 days compared to vines from which the fruit had not been
removed. Wolf (1995) also reported that muskmelon genotypes with a
concentrated fruit set appeared more susceptible to vine decline. Martyn and
Miller (1996) reported that vine decline disease caused by Afonosporascus is
most severe under conditions that tend o stress the plant, e.g., heat, drought and
fruit load. In recent years, Pivonia ef al. (2002(reporicd that Afonosporascus
infected plants showed reversible wilt symptoms and when fruits were removed,
they regained lcaf turgor and remained alive. Fruit removat caused an immediate
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and sharp drop in leaf stomatal conductance in both healthy and infected plants.
Fruit removal reduced lecaf stomata conductance and increased root growth, thus
enabling the plants to survive. The constraint to water upiake and translocation
imposed by the pathogen through root destruction tylese formation and root
function.

Table (4): Effect of interaction between water regime and fruit load on
Monospaorascus wilt incidence {%) on melon plants.

Irnganon water Fruit load (no. Wilt incidence (%)

pime (m’/fed/ day) of fruits/plant) 2002 2003 Mean
1 535 549 54.2
2 61.2 63.0 62.1
3 72.4 74.7 73.5

288 30.7 2%.7

1
2 36.0 38.1 37.0
3 46.9 497 483

23.4 258 246
296 316 30.6
36.5 384 374
5.2 5.3 - 52

Table (5): Effect of interaction between methyl bromide and fruit load on
orascus wilt incidence (%) on melon plants,
Fruit load Wilt incidence (%)
rate (g[ml) {no. of fruits/plant) 2002 2003 Mean
1 69.6 71.6 70.6
0 2 78.7 815 80.1
3 874 899 88.6

23.8 258 248

1
2 3i4 33.0 322
3 4.1 46.7 454

12.2 14.0 13.1
60 i6.8 18.2 17.5
242 263 252

S0t 0.0 Y Bt Y

6. Effect of the interaction between methyl bromide and fruit load:

The highest valuecs of infected plants were obtained in untreated plants
and those having three fruits per plant, compared with those haung one fruit per
ptant and fumigated with methyl bromide at rate of 60 gm/m°. which showed the
lowest values of wilt incidence (Table 5). Data in Table (5) also, revealed that
there was an cvidence that fruit removal is an effective treatment for melon wilt
even the plants are fumigated with the recommended rate of methyi bromide.
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7. Effect of the interaction among water regime, methyl bromide and fruit
load:
Data presenied in Table (6) showed that the lowest values of wilt
incidence were obtained in plants which received the highest water reglme {15
m’/fed/day), fumigated with the highest rate of methyl bromide (60 gm/m?) and
their fruits thinned to one fruit per plant. Likewise, up to 90% of untreated plants
(zero methyl bromide) under the lowest water regime (5 m 3/fed/day) with fruit
load of three fruits/plant were wilted, died and lost. Doubling both of water
regime and methyl bromide rate and fruit removal to one or two fruits per plant
decreased wilt incidence.

Table (6): Effect of interaction between water regime, methy! bromide and
fruit load on Monosporascus wilt mc:dence (%) on melon plants.

= Irrigation Methyl Fruit load (no. " Wilt incidence (%)

water regime bromide .
(e dvy)  rae (m) | TOVPIATD 2002 2003 Mean
79.1 803 79.5

843 867 855
926 953 939
503 515 509
587 602 594
709 731 720
313 331 322
408 422 415
537 559 548
682 707 694
797 821 309
888  OL8 903
15.4 17.3 16.3
26 251 238
389 418 403
28 4.2 3.5
5.9 73 6.6
13.2 15.7 14.4
61.7 638 627
723 157 740
809 828 818
5.8 8.8 7.3
12.9 13.9 13.4
227 252 239
2.7 4.8 3.7
3.8 5.2 4.5
5.9 74 6.6
_LS.D. at (0.05 5.5 5.8 56 |

0

30

30

60

1
2
3
1
2
3
1
2
3
1
2
3
i
2
3
1
2
3
i
2
3
1
2
3
1
2
3
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B. Vegetative Growth:

The highest values of plant dry weight, root dry weight, number of main
stems per plant, plant vine length, average leaf area, relative growth rate and net
assimilation rat were significantly recorded on plants irrigated with the higher
rate of i 1rngauon water (15 m*/day/fed), grown in soil fumigated pre-planting with
60 gm/m’ or having the lower number of fruits (Table 7). As a general conclusion
there was a relationship and necgative correlation (Tables 2 and 7) between
Monosporascus wilt incidence (%) and vegetative growth characteristics of
melon plants. It can be concluded that agricultural practice systems including
leaving only one to two fruits/plant, irrigation with higher water regime or the
application of high rate of methyl, bromide which stimulated the vegetative
growth decreased the incidence of wilt in melon fields even if these fields are
naturally infested with Monosporascus wilt,

The above mentioned results were in a agreement with those reported
by Mertely et al. (1991 and 1993), Martyn and Miller (1996), Crosby and Wolf,
{1998) and Edclstein ef al. (1999), they concluded that the highest values of
vegetative growth parameters can be achicved by the right agricultural practices
which decreased the incidence of Afonosporascus wilt which significantly
reduced the values of vegetative growth parameters of melon plants like dry
weight, shoot length, leaf area, number of branches per plant and plant vigour.

The same trend was true according to the effect of the interactions
between each two factors or among water regime, methy! bromide and fruit load
per plant on melon vegetative growth parameters (Tables 8, 9, 10 and 11). In
other words, the most effective treatment in stimulating the vegetative growth
was irrigation J5 m /fedfda), fumigation with methyl bromide at 60 g/m’ and
leaving one or two fruits on plants.

C. Fruit quality, yield and its components:

Data presented in Table (12) show that average fruit weight was increased
with increasing both of irrigation water regime, and methyl bromide rale and
decreasing the number of fruits per plant. In other words, average fnut weight could
be doubled by doubling both of irngation water regime and methyl bromide even if
these fruit are produced by plants grown in naturally infested soil with
Monosporascus wilt (Table 13). This is an evidence that management of agricultural
practices like water regime, fruit load and methyl bromide can play a role to have high
weight of melon fruits produced under conditions of A fonosporascus wilt

The same trend was noticed in total and marketable yields where higher fruit
weight led 10 higher both total and marketable yield. Both total and marketable yields
were increased by increasing levels of irrigation or methyl bromide. On the contrast,
fruit weight was decrcased with increasing fruit number per plant but both total and
marketable viclds werc increased fruit with increasing sumber of fruits per plant.
These resulls were true in the two scasons of this study. The interactuons between
each two factors or among three tested factors (Table 13, 14, 15 and 16) indicated the
favorable influence of increasing irrigation and methyl bromide levels or decreasing

the number of fruits per plant.



Table (7): Main effect of water regime, methy) bromide rate and fruit load on vegetative growth characteristics of melon plants grown in naturatly
infested soil with Monosporascus wilt.

. Root dry weight Number of main . 1 Relative growth rate Net assimilation rate
Treatmeuts (!l weight
Plant dry weight (gm) (&m) stems /ptant Plant vine length (cm) Leaf area {em") (mg/g/ 2weeks) (mg/cm'!dlyl
2002 2003 Mean 2002 2003 Mean 20602 2003 Mean 2002 2003 Mean 2002 2003 Meaa 2002 2003 Menn 2002 2003 Mean
Water regime
{m’ Hed /day):
s R5.2 832 B4 18 113 tL.§ 21 2.0 21 o0 BE .4 89.2 4343 4250 4296 0.571 0560 0.565 1.194 1.176 1.185
ie 936 919 927 200 196 19% 2.5 2.5 2.5 1148 1126 113.7 581.6 5719 576.7 0.641 0.633 0.637 1.434 1.405 1,419
15 1028 1005 101.6 239 216 237 36 3.6 36 135.0 1331 1340 693.5 682.0 637.7 Q0.801 0.791 0.796 1.648 1.637 1.642
L.5.D. at {0.0%) 5.1 s0 5.1 2.6 1.5 2.6 0.7 0s 07 10.8 9.7 10.3 49.4 47.4 482 0.059 0.048 0.054 0.107 0.101 0.104
Metkyi
bromide rate
(&/ml}
0 #78 RGO B9 163 158 160 26 26 26 1059 1N38 Lok 5153 506.6 S5L0.9 0642 0631 0636 1.348 1.332 1.340
30 931 910 920 180 17.7 178 2.7 27 2.7 1130 1113 L1201 564.9 5534 559 0.664 0656 0.660 1426 1.413 1.419
60 100.7 98.7 997 2058 210 212 39 319 39 12L0 119.0 1200 6293 619.0 624.1 0.707 0698 0.702 1.502 1.474 1.488
L.S.1D. a1 (8.05) 50 3.0 5.0 L7 1.6 1.7 0.7 0.7 0.7 7.1 7.0 7.1 51.8 503 512 0.058 0.052 0.055 0.110 0.108 0.109
Frwii foad
fuo. of fruits/ plant):

1 1037 1026 1026 22,1 217 219 30 30 30 122.0 121.0 1215 6279 617.0 6224 0.762 0.751 0.756 1.559 1.543 1.551
z 944 936 9I6 185 18.1 183 28 27 8 1129 t11.5 1122 568.0 556.9 562.4 0.619 0611 0615 1.389 1.374 1.381
3 #35 813 R4 i52 148 150 25 25 5 1044 1028 103.6 514.1 505.1 5096 0.633 0.624 0.628 £.334 1.323 1328

[5.D. at (0U5) 5.2 5.1 5.1 1.8 1.7 I8 0.8 05 05 7.8 7.3 1.4 48.2 473 47,7 0.048 0.045 0.046 0.118 0.112 0.115




Table (8): Effect of interaction between water regime and methyl bromide rate on vegetative growth characteristics of melon plants grown in naturally
‘ infested soil with Monosporascus wilt.

-

Irrigation Merhyl . . . Nutither of main 3 Relative growth rate Net assimilation rate
waler regime  bromide Plant dry weight (gm}  Root dry weight (2m) stems /plant Plant vine length {cm) Leafarea {cm') (mgg weeks) (mg/cmiday)
(wr'fed./dey) rate (EW') 2002 2003 Mesm 2002 2003 Meaa 2002 2003 Mcan 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean

1] 788 o4 76 91 %S5 as 1.9 1.9 1.9 B20 799 B1.0 410.3407.74090 0.547 0.537 0.542 1.116 1.095 1.105

5 30 875 857 866 11.2109 10.F 2.1 2.1 21 901 883 892 430.1417.1423.6 0.584 0.572 0578 1,195 1.176 1.185

60 893 87.7 B85 15.114.7 149 23 22 23 984 970 977 462745034565 0584 0.575 0.580 1.271 1.258 1.264

L) BES5 87.1 878 184179 1K1 24 24 24 10621043 105.2 514.6 503.9 509.2 0.635 0.626 0.630 1,361 1.347
10 Ao 922 903 91.2 194190192 235 24 25 1155113.2114.3

1.354
567.0 566.0 567.0 0.613 0.605 0.609 1.433 1.421 1.427

60 1001 985 993 223219 221 26 2.8 27 122712051216 654.4645.1 649.7 0.677 0.670 0.673 1.509 1.449 1.479

1] 962 945 953 214210212 26 35 36 1296127.4 1285 621.060826146 0.744 0.731 0.737 1.567 1.554 1,560

15 Jo 996 97.0 983 234232233 36 36 36 133.5132.5133.0 68876764 682.5 0.797 0.791 0.794 1.652 1.643 |.647

60 271100101814 271266 268 38 3.7 32 14211396 140.8 771.0 761.6 766.3 0.863 0.852 0.857 1.727 1.715 1.721

LS.D. st (0.85) 31 0 30 1.5 14 1S 07 0.7 07 70 67 6.9 S1.I 492 50.2 0.052 0.051 0.052 0.060 0.058 0.059

9¢7
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Table (9): Effect of interaction between water regime and fruit load on vegetative growth characteristics of melon plants grown in naturally infested soil
with Monosporascus will.

4

4

Number of main stems

Il'rﬁl::il -:m Fruit toad (ss. Flont dry weight (zw) Root dry weight (gm) Iplant Plant vise Yength (cm) Leaf ares {cm’) Relative ‘;::L';m =gy Net (‘;:,:::IT;;,"“
{m'rted.fday} 081 003 Maesm 002 1003 Mean 2001 1003 Meam 2002 2003 Bean 2001 2003 Mean 2002 2063 Mean 1002 2003 Mean
1 933 911 92.2 151 145 1438 2.3 22 23 100.3 98.1 99.2 461.9 451.5 456.7 0.638 0626 0632 1.308 1.2B5 1,296
5 r 869 854 861 11.2 109 11.} 2.1 20 21 90.0 887 893 439.7 427.6 4336 0.549 0.541 0.545 1.179 1.160 1.169
3 753 733 74.3 9.0 8.7 &R 2.0 i9 20 80.1 785 793 401.5 3959 3987 0.526 0515 0.520 1.095 1.084 1,089
] 1038 102.3 103.0 237 234 2315 29 29 28 123.4 121t 1222 6430 6330 6330 0.742 0.734 0.73R 1.579 1.567 1.573
10 2 924 9038 9%ls 20.0 194 197 2.6 26 226 115.2 1131 11440 563.8 3544 559.1 0.579 0.572 0.575 1.398 1.383 1390
3 846 828 8.7 154 160 16.2 2.4 24 24 105.8 1040 1049 5382 5284 5333 0.603 0.596 0.599 1.326 1.317 1.321
1 1139 111.2 1125 275 271 273 3.8 3.7 38 142.3 1409 141.6 7778 766.7 T72.1 0.904 0.615 0.759 1.789 1.778 1.783
15 2 1939 1024 1i03.1 24.3 241 242 a7 36 A7 135.5 1327 134t 700.5 6884 6944 0.728 0.720 0.724 1.590 1.578 1.584
3 907 880 893 20.1 96 198 3.6 34 35 127.4 1260 1267 6028 5910 5969 0.771 0.762 0.766 1.567 1.555 1.561
L.5.0. at (0.05) 5.3 5.1 5.1 2.1 20 2.1 0.6 0.6 06 5.2 5.0 5.1 52.1 51.3 51.6 0.056 0051 0.053 0.086 0.081 0.084
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Table (10): Effect of interaction between methyl bromide and fruit load on vegetative growth characteristics of melon plants grown
in naturally infested soil with Monosporascus wilt,

:::::L Fru'i'::nd Plant dry wright (gm) Reot :;L:eigm Nl;::’:: ',:fh'::in Plant vine length {¢m) Leaf area {cm?} R‘:::;f;r:::}“! Net ;;;T::;;:;)"“
rae (g/m') fruitsiplant) 2002 2003 Mean 2002 2003 Mean 2062 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mesn 2002 2003 Mean
1 052 936 9.4 193 IR7 1909 2y 27 17 115 1131 1141 564.2 5541 559.1 0.733 0.71% 0726 1.471 1.452 1.46]

0 2 B7.9 K39 869 6.1 156 ISR TH 2S5 26 106.0 tO3.8 104.9 5178 5066 512.2 0.604 0.597 0.600 1.316 1.297 1.306

3 804 T8R4 794 13.5 13,1 135 26 25 2.6 96.8 948 958 463.9 459.0 4614 0.588 0579 0.583 1.257 1.247 1.252

1 1032 100.6 101.9 20 217 218 g 29 30 121.4 1198 1206 6154 6057 6105 0.742 0733 0737 1.559 1.343 1.551

30 2 9Ly N34 w26 178 176 7.7 27 27 27 1138 t11.6 1127 565.3 554.4 5598 0611 0.603 0.607 F.386 1.373 1.379
3 Rt.4 "1 802 143 139 141 26 25 25 103.9 1026 103.2 507.5 500.1 503.8 0.640 0.632 0.636 1.335 1.323 1.329

? MH2a 11005 1115 251 246 4% 3032 313 r29.6 127.1 128.3 7028 691.3 697.0 0.809 0.B00 0.804 1.647 1,635 1.641

60 2 1007 99} 100.0 26 21.3 2.4 v 29 9 12009 1189 1199 6209 6096 6ES5.2 0.641 0.63% 0637 1.964 1.451 1.457
3 R R Res 876 178 173 |75 8 27 7 b12.6 1111 1HER 564.4 556.1 560.2 0.672 0.662 0.667 1.396 1.385 1.390

5D a1 (0.05) 5.6 5.4

0
in
-
t
]

3 3 03 03

30.1 30.0 30.0 G081 0.050 0.050 0.055 0.05] ©.053

8€l
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Table (11): Effect of interaction between water regime and fruit load on vegetative growth characteristics of melon plants grown in naturally infested soil
with Monosporascus wilt.

_“r:,‘.m Methyl Fruit load (no, Plast dry weight Root dry weight  ,  Number of main Plant vine lempth Leaf ares Relative growth rate Nllllliﬂlil:ﬂlln rate
u:er regime  bromide rate (rity/ ’.“"' {gm) (gm) stems /plant {em) {cm/ptant) (mg/g/ I weeks} (mg/em’/day)
£
(m'ifed/day)  (gmim) __ 2002 2003 Mean 002 1003 Mean 2002 2003 Meam 2002 003 Mesa 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean
1 864 %32 BR4E8 125 113 119 2.1 2.1 21 923 891 90,7 430.7 420.2 425.4 0.589 0.577 0.583 1.207 1.i81 1.194
0 2 795 7R1 788 8.1 77 79 1.9 1.8 1.9 8t.4 803 B08 418.8 410.3 414.5 0.543 0.536 0.539 1.102 1.075 1.088
3 06 679 692 6.7 65 6.6 19 1.9 1.9 723 705 714 3B1.5 3926 387.0 0.510 0.499 0.504 1.040 1.03{ 1.035
1 @39 9Fs 927 157 154 156 23 2.2 23 999 OBl 990 456.8 450.7 453.7 0.631 0.625 0625 1.318 1.292 1.305
5 p U 2 887 859 878 938 95 96 2.1 2.5 2.1 90.2 B84 893 4322 4193 4257 0.573 0562 0.567 1.172 1.153 1.162

801 788 794 B2 EA SN | 20 20 20 803 785 794 4013 381.5 391.4 0.548 0.536 0.542 1.096 1.083 1.089

998 987 v92 173 17.0 172 25 24 25 1088 1070 1079 4983 483.6 4909 0.696 U682 0.689 1401 1.383 1.392
92.7 913 920 158 155 157 23 22 23 985 974 079 4682 4537 4606 0.531 0.527 0.529 1.263 1.253 1.258
754, 732 743 122 117 10 2.1 20 2.1 879 B866 872 421.7 413.8 417.7 0.522 0.510 0516 1.149 J.138 §.143

&0

w b -

956 951 953 214 212 213 27 26 2.7 1157 1138 1147 5603 551.9 556.1 0.763 0.751 0.757 1496 1.480 |.488
o 2 B38 B86.1 874 187 179 I83 2.4 23 2.4 1068 1052 106.0 501.9 489.3 495.6 0.601 0.592 0.596 1.337 1.320 1.328
3 B1.3 8§01 EBO7 1523 148 151 2.3 23 23 963 943 943 4817 4706 4761 0.543 0.537 0.540 1.250 1.241 1.245

6ST " TUSPAnDMIRNY SY S20UIVI] 'mmpl:?_ugV amosfo mﬂ'ﬂ

o2t 1002 1011 232 228 230 29 28 29 1243 1222 1232 619.2 6083 6137 0.70i 0692 0696 1 583 | 570 1.576

10 - 30 2 RIL7T 905 911 195 t92 194 25 24 25 1158 1134 1146 5673 5602 5637 0.537 0.531 0.534 1.398 1.386 1.392
3 828 803 815 156 151 154 22 21 22 1064 104.0 1052 541.7 531.8 536.7 0.601 0.592 0396 1.320 1309 1.314

1 113.9 111.7 112.8 26.7 262 26.5 3.3 3.1 32 1302 1273 1287 749.7 7388 7442 0.764 0.759 0.761 1.660 1.653 1.656

60 2 W5.F 958 963 218 213 216 29 28 2.9 1231 1207 121.9 622.3 6139 6181 0.601 0.593 0.597 1.439 1.443 1.451

3 £9.7 38, RAB 185 182 184 27 2.6 2.7 1148 1137 1142 591.3 5828 5870 0.666 0.659 0.662 1.410 1.401 }.405

1 103.7 102.6 103.1 242 237 240 35 35 35 1372 1364 1368 701.8 690.3 696.0 0.849 0.831 0.840 1.710 1.696 1.703

0 F 95.5 937 946 216 21.2 214 36 35 36 1299 126.1 12B.0 6327 6204 626.5 0.670 0.663 0.666 |1.510 1.496 1.503

3 B34 873 EBR3 186 1B2 184 37 35 36 1218 1197 1207 5287 513.9 5213 0.713 0.701 0.707 1483 1470 1.476

1 TiMR 1101 1H1.9 270 269 270 38 3.7 3.8 140.1 139.2 1396 770.3 7582 764.2 0.8396 0.888 0.892 1.776 1.76% 1.772

| 20 2 103.6 1028 1032 242 241 242 37 37 3.7 1355 1332 1343 696.5 683.7 690.1 0.723 0718 0.720 1.590 1.581 1.585
3 BL5 783 799 191 187 189 35 34 3.5 1251 1253 1252 599.4 5874 5934 0.773 0.76%9 0.771 1.590 1.579 1.584

1 124.3 1211 122.7 31.3 308 311 4.1 4.1 4.1 1498 147.1 148.4 860.4 B51.7 856.0 0.969 0.959 0.964 1881 1.869 1.875

0 2 126 1108 1117 273 271 271 38 3.7 3.8 141.2 1388 1400 7723 761.3 7668 0793 0.781 0.787 1.670 1.659 1.664

3 101.4 985 999 228 221 225 3.6 3.5 36 1353 133.1 134.2 6804 671.8 676.1 0.829 0.818 0.823 1.630 1.618 1.624

LS. at(.05) 6.4 6.3 6.3 2.9 28 28 06 0.5 05 63 6.1 6.2 523 51.8 520 0.051 0.050 (.051 0.090 0.087 0.088




Tabie 12. Effect of irrigation water regime, methyl bromide and fruit load on yield, yield components and fruit quality of melon plants grown
in naturally infested soil with Monosporascus wilt.

Fruit weight Yield Total yield Marketable yield TSS
Treatments (kg) (kg/m?) (Ton/fed.) (Ton/fed.) (%)
o 2002 2003 Mcaer 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean
Irrigation water regime
(m*fed./day)
5 0.842 0.813 0.827 2127 2.034 2.080 8.511 8.144 8327 3950 3.659 3.804 10.1 {0 10.1
10 1.061 1.025 1.043 2.510 2,426 2468 10.042 9.704 9873 4966 46124789 96 96 96
15 1.301 1.246 1.273 2.905 2.823 2.864 12.295 11.720 12.007 5.903 5.570 5.736 9.2 %2 9.2
- L.S.D. at (0.05): 70_0&3 0.087 0.091 0.170 0.160 0.165 0.495 0.480 0.473 0.192 0.185 0.170 0.5 0.5 0.5
Methyl bromide
rate (ymz)
0 0.926 0.892 0.909 2.209 2,137 2.173  8.837 8.552 8.694 2570 2306 2.438 8.7 8.6 8.7
30 1.062 1.026 1.044 2.507 2.410 2.458 10.032 9.645 6.559 3.21529173.066 91 91 9.1
- 60 1.217 1.166 1.191 2.826 2.736 2.781 11.306 10.947 11.126 _9.036 8.640 8.838 11.1 11.1 11.1
L.S.D. at (0.05): 0.089 0.093 0.097 0.185 0.170 0.163  0.450 0.440 0.445 0.180 0.170 0.160 0.5 0.5 0.5
Fruit load
(no. of fruits/pant)
1 T1.228 1.183 1.205 1.737 1665 1.701 7.017 6.662 ©6.839 3921 3676 3.798 92 01 92
2 1.064 1.020 1.042 2.561 2,477 2.519 10.247 9908 10.077 5.286 4951 5,118 96 96 96
o 3 0913 0.882 0.897 3.244 3,143 3.193 12,978 12,573 12.775 5.613 5237 5425 103 10.2 10.3
L.S.D. at (0.05): 0.093 0.097 0.099 0.160 0.153 0.163 0.492 0.479 0.497 0.173 0.171 0,18t 0.5 05 0.5

ore
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Effect Of Some Agricultural Practices As Alternatives...... 241

It is noticeable from data in Table (12) that the marketable yield was
increased with the increasing of water regimes. The same trend was similar with
methy! bromide rates. Only 28% was recorded as marketable yield in untreated plants,
whereas the marketable yield mﬂletlmledplantsmlhrat&sof}OandQ)gm/m was
47 and 80% from the total produced yield, respectively, i.e., the high rates of methyl
bromide still play a role in melon marketable yield. This is very important point in this
study because Monosporascus symptoms first appeared on plants at early stage of
fruit maturity, commonly within 10 days of harvest and the diseased vines exhibited
stunting, yellowing and at late stage complete collapse of the lcaf canopy exposing the
fruits to intense solar radiation and reduce sugar contents,

Regarding the effect on total soluble solids contents (TSS) of melon
fruits, data presented in Table (12) show clearly that TSS% was decreased by
increasing water regime or by decreasing the number of fruits per plant. The
plants which had higher number of fruits (3 fruits/plant) had the higher TSS than
that of plants having two or one fruit/plant. TSS contents in the highest methyl
bromide treated plots was higher than that in the untreated plots or treated with
lower rate. With respect to the effect of interaction of all combinations of water
regime, methyl bromide and fruit load, data in Tables (13, 14, 15 and 16)
indicate that management of agricultural practices in melon fields is very
important to get good yield with best fruit quality even if these fields are infested
with Monosporascus wilt.

D. Efficiency of water utilization (EWU):

Efficiency of water utilization, expressed as consumptive use per season
in m*/fed. for one kilogram of melon fruits, is used to evaluate the efficiencies of
irrigation practices for maximum utilization of water supplies, Results in Table
(17) indicate that the highest efficiency of water utilization was noticed as a result
of growing melon plants under low water regime. EWU was 0.042, 6.070 and
0.087 m’/kg for 5, 10 and 15 m*/fed./day, respectively. A similar conclusion was
also noticed by Tanner and Lemon (1962), who reported that evapotranspiration
was increased, while water use efficiency was decreased, by wet rather than dry
treatments. Fattahallah (1992) working on tomato in sandy soil reported that the
least amount of irrigation i.c., 1.67 liters/m?, gave the highest record of water use
efficiency, whiie the lowest records were noticed when plants were irrigated with
5.01 or 6.68 literssm®. Also, these results confirm the results obtained by
Theodore and Sammis (1980), Singh and Sood (1994), Franke et al., (1994),
Shehata and Bakeer {1995) and Khalok and Kumaraswamy (1996}, who repornted
that the highest values of EWU were obtained under the lowest water quantity.
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Table (13): Effect of interaction between irrigation water regime and methyl bromide rate on yield, yield components and fruit quality of melon plants
grown in naturally infested soil with Monosporascus wilt,

lﬁgstion water  Methyl Fruit weight Yield Total yield Marketable yield TSS
regime bromide rate {(kg) tkg/m’) (ton/fed.) (ton/fed.) (Ys)
(m'/fed./day) (/m’) 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean
0 0.697 0.668 0.682 1.752 1.6551.703 7.008 6622 6815 1.824 1.558 1.691 9.1 8.8 89
5 a0 0.841 0.812 0826 22532.1672212 9014 8682 8848 2405 2229 2317 93 92 92
60 0.990 0.960 0.975 2.378 2.282 2.329 9.513 9.128 9.320 7.622 7.192 7.407 12.0 120 12.0
0 0.936 0.901 0918 2.314 2247 2281 9258 8990 9.124 2.585 2,370 2478 8.6 8.6 8.6
10 3o 1.050 1.014 1.032 2490 2.383 2436 9961 9.532 9746 3.108 2.716 2912 92 92 92
60 1.198 1.160 1.179 2.727 2.648 2.687 10.908 10.59210.750 9.206 8.814 7.603 . 11.0 11.1 11.1
0 1.145 1.107 1.126 2.561 2.511 2.536 10.24610.044 10.145 3.302 2.990 3.146 86 86 8.6
15 30 1.295 1.254 1.274 2.780 2.680 2.730 11.12110.72110.921 4.132 3.808 3970 88 88 88
60 1.463 1.379 1,421 3.374 3.280 3.327

13.49713.121 13.309

10.277 9914 10.096

104 104 104

L.S.D. at (0.05)

0.088 0.082 0.085

0.159 0.152 0.155

0.472 0.461 0.467

0.180 0.174 0.180

05 05 05

[4 44
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Table (14): Effect of interaction between irrigation water regime and fruit load on yicld, yield components and fruit quality of melon plants grown in
naturally infested soil with Monosporascus wilt.

[rrigation water Fruit load Fruit weight Yield , Total yield Marketable yield TSS
regime (mo. (k) {(kg/m?) (ton/fed.) (ton/fed.) (%)
__(m Hed/day) fruite/planmt) 2002 2003 Mcan 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean
1 0965 0939 0952 1497 1426 146t S988 5705 5846 3169 2961 3.065 95 94 94
$ 2 0854 0830 0842 2039 1929 1984 RI157 7.718 7937 4264 3913 4089 101 101 104
3 0708 0677 0692 2847 2752 27199 11390 10.009 10.699 4418 4.103 4260 107 104 105
1 1240 1199 1219 L.722 1.648 1685 6890 6593 6.741 3.865 3.629 3.747 90 90 90
10 2 1.038 0999 1018 2623 2557 2590 10492 10228 10360 5176 4.864 5.020 97 96 96

0906 0377 0391 3.186 3073 3.129 12.745 12293 12519 5.858 5408 5.633 10.2 102 102

1 1478 1417 1447 1993 1922 1957 7973  7.689 7.831 4728 4437 4582 87 87 87

15 2 1300 1230 1265 3.023 2944 2984 12092 11.777 11934 6420 6.076 6.248 92 91 91

3 1126 1.093 L1109 3700 3605 3652 14.800 14.420 14610 6564 6200 6.382 99 99 99

L.S.D. at (0.05) 0089 0078 0091 0.152 0.143 0.15] 0.510 0.501 0.501 0.175 0171 0.178 05 05 035
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Table (15): Effect of interaction between methyl bromide rate and fruit load on yield, yield components and fruit quality of melon

plants grown in naturally infested soil with Monosporascus wilt.

. . Fruit weight - Yield Yield Marketable yield TSS
Me::tye ! (bg;;“z‘)'d" mf’{‘r'l::“'j;’:fm) (kg) keg/m?) (ton/fed.) {tonffed.) (%)
_ B o 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean
1 1.073 1.025 1.049 1.577 1451 1514 6.098 5.806 5952 1.982 1.806 1.894 82 82 82
0 2 0924 0892 0968 2144 2081 2112 8.577 8326 8451 2893 2577 2735 90 86 88
3 0.781 0758 0769 2959 2881 2920 11.837 11524 11608 2836 2536 2686 94 91 92
1 1.228 1188 1.20% i.764 1.894 1.829 7.056 6772 6914 2.795 2584 2590 84 87 85
30 2 [.004  1.030 1.017 2.66% 23570 2619 10.676 10.281 10478 3478 3.174 3326 9.2 9.2 9.2
3 0.865 0.862 0863 3091 2970 3030 12363 J1.B82 12,123 3349 2994 3.177 94 96 95
1 1383 1.336  1.339 1.924 1.852 1.88% 7.697 7409 7553 6985 6.637 6811 10.6 106 106
60 2 L2100 1137 1173 2872 2779 2825 11.488 11.116 T11.302 9,465 9.102 9.283 1.1 1L.1 1Ll
3 1058 1.026 1.042 3683 3579 3.631 14.733 14316 14525 10656 10.18] 10418 118 I1.B 118
L.S.D. at (0.05) 0.095 0.097 098 0.158 0.162 0.163 0.490 0.530 0513 0.1081 0.182 0.179 0.5 05 05

L]
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grown in asturally infested soil with Monosporascus wilt.

e Methyl  Fruit load Fruit weight Yield Yield Marketable yield TSS
(oed gy bromide  (ao. (kg) Og/m’) {tonfed.) (ton/fed) %)
o rate(g/m’) fruits/plant) 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean 2002 2003 Mean

)
] 0815 0773 0.794 1.346 1211 1.278 5384 4.844 5114 1.592 1.348 1470 85 85 85 ?
1] 2 0.709 0.682 0.695 1.245 1.173 1.209 4980 4692 43836 2028 1.780 1.904 91 9.1 9.1 Q
3 0.567 0.549 0.558 2.665 2.583 2.624 10.660 10.332 10.496 1.852 1.458 1.700 96 90 93 '9\
1 0979 0.963 0.971 1.518 1.476 1.497 6.072 5904 5.988 2.100 1.952 2.026 38 87 87 %
5 a0 2 0.870 0.841 0.855 2,392 2.254 2323 9.568 9.016 9.292 2.696 2416 2.556 93 92 92 E
3 0.675 0.632 0.653 2.851 2.782 2816 11404 11.128 11.266 2.420 2319 2.369 99 98 98
o
1 1.103 1.063 1.083 1.627 1.592 1.609 6.508 6.368 6.438 5.816 5.584 5.700 13 112 112 E
&0 2 0.985 0.968 0976 2,481 2362 2421 9.924 9.448 9,686 8.068 7.548 7.808 121 122 121 o
3 0.882 0.851 0.866 3027 2892 2959 12108 11568 11.838 8984 8444 8714 128 126 127 %
] 1.116 1.067 1.09) 1.515 1.473 1.494 6.060 5892 5976 2.016 1876 1946 82 82 8.2 é
0 2 0905 0.874 0.889 2.463 2.396 2429 9852 9584 97138 2824 2604 2714 85 85 8.5
3 0.787 0.763 0.775 2966 2.874 2920 11.864 11.496 11.680 2916 2632 2774 92 92 97
1 1.224 1.179 1.201 1.782 1.696 1.739 7.128 6.784 6956 2,965 2500 2,632 85 85 85 1
10 kD] 2 1.013 0981 0997 2.652 2.586 2.619 10.608 10.344 10.176 3320 2976 3.148 94 94 94 S
3 0.915 0.883 0899 3.037 2867 2952 12.148 11.468 11.808 3.240 2672 2956 29 97 98 2
1 1.382 1.353 1.367 1.871 1.776 1.823 7.484 7.104 7.294 6816 6.512 6.664 10.4 105 105 ;
60 2 1.196 1.142 1169 2.754 2.689 2.721 11.016 10.756 10.886 9384 9012 4.975 1.1 11 111 =
3 1.17 0986 1.001 3556 3.479 3.517 14224 13.916 14.070 11.420 10920 11.170 1.7 1.7 117 Q
2
1 1,290 1.236 1.263 1.713 1.671 1.692 6.852 6.684 6.768 2.340 2196 2268 &1 81 8.1 g
0 2 1159 1,122 1140 2725 2.676 2700 10900 10.704 10.802 3.828 3.348 3,588 83 83 83 é'
3 098¢ 0963 0974 3.247 3.186 3.216 12988 12744 12366 3740 3.428 3584 95 93 94 &
1 1481 1.422 1.451 1992 1907 1949 7968 7.628 7.798 3520 3300 3410 81 81 8.1 i
15 30 : 2 1.291 1.268 1.279 2.963 2.871 2917 11.852 11484 11.668 4.488 4,132 4310 90 %0 90
3 1.113 1.073 1.093 3386 3.263 3.324 13.544 13.052 13298 4388 3992 4.190 94 %4 94 .:
th
1 1.664 1593 1.628 2275 2.189 2232 9100 8.756 8928 8.324 7.816 8070 10.1 10.1 10.1
60 2 1.451 1.302 1.376 3.381 3.286 3.333 13.524 13,144 13.334 10944 10.748 10.846 103 102 103
3 1.276 1.243 1.259 4467 4366 4416 17.868 17464 17.666 11.564 11.180 11.372 11.0 11.1 11.1

LS.D. at {0.05) 0.091 0.09% 0098 0160 0158 0.164 0486 0472 0.182 0.178  0.187  0.183 05 05 05
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Table (17): Efficiency of water utilization as influenced by irrigation regimes
of melon plants grown in naturally infested soil with

Mon s wilt,
Amount of applied water
Lirigadion Vield EW.U.**
Im the whole sesson
regime 3 (tonffed ) mikg
(m’fl'ed.khy (m fied) *
2002 | 2003 | Mean 2002 2003 Mean 2002 2003 { Mean
5 350 | 350 | 350 | 8.511 8.144 | 8.327 | 0.041 ] 0.042 | 0.042
10 700 700 350 10.042 ; 9.704 9.873 | 0.06%9 ] 0.072 | 0.070
15 1050 | 1050 | 350 12,295 { 11.720 [ 12.007 { 0.085 | 0.089 | 0.087

* Amount of applied water through the hole season (70 days) of imigation
regime was 350, 700 and 1050 m’/fed. for 5. 10 and 15 m’/fed./day
considering that a feddan equals 4000 m’.

** Efficiency of water utilization (EWU) = consumptive use {m'/fed./yield (kg/fed )].

REFERENCES

Acgerter, B.J., Gordon, TR, and Davis, RM. (2000). Occurrence and
pathogenicity of fungi associated with melon root rot and ving decline
in California. Plant Dis, 84: 224- 229.

Agricultural Economic Bulletin, (2002): Annual report, Ministry of Agriculture.
Cairo, Egypt.

Agricultural Technology Utilization and Transfer Project (ATUT). (2001): Soil
fumigation and solarization for melon. Melon Technical Report.
Publication No. 203 Dec. 2001, USAID Project No. 263- 0240

Beg, J.E. and Turner, N.C. (1976): Crop water deficits. Advances in Agron. 2, pp.
189,

Black, C.A. (1965): Crop yicld in relation to water supply and soil fertility. In
Plant Enviroment and Efficient Water Use. Amer. Soc. Agro. and Soil
Sci. Am. Madison, Wis. (1966).

Brutton, B.D., and Miller, M.E. (1997): Occurrence of vine decline diseases of
muskmelon in Guaemala. Plant Dis., 81: 694-696.

Chapman, HD. and Pratt, P.F. (1961);” Melthods of Analysis for soil ptant and
water ”. Division of Agricultural Science, Univ. of California, Barkely.

Cohen, R., Edelstein, M., Pivona, 8., Gamliel, A.. Burger, Y. and Katan. J
(2000): Toward integrated management of Aonosporascus wilt of
melons in Israel. Plant Dis_, 86: 203-207

Cohen, R., Elkind, Y., Burger. Y., Offenbach. R.. and Nerson. H. (1996)
Variation in the response of melon genotypes to sudden witt. Euphtica
87 91-95.

Crosby. K., and Wolf, D. (1998): Effects of Monoasporascus cannonballus on rool
traits of susceptible and tolerant melon (Cucumis melfo L) cultivars
plant Dis 82: 319- 322,

Edclstein, M., Cohen, R.. Burger. Y. Shriber. S.. Pivonia, §.. and Shtienberg. D
(1999). Integrated management of sudden wilt 1n melons, caused by
Monosporascus cannonballus, using grafting and reduced rates of
methyl bromide. Plant Dis. 83 1142-1145



Effect Of Some Agricultural Practices As Alternatives...... 247

Eyal. H. and Cohen Y (1986) Sudden wilt in muskmelon: A continuing
challenge. (Abstr.) Phtoparasitica 14: 25]

Fattahalla, M.A. (1992) Response of tomato to various irrigation regimes in
relation to farm—yard manure fertilization. 2 Yield and fruit quality
Menofiya J. Agric Res 17 1327-1351

Franke, A.E.; Martini; L.CP.. Konig, Q.; Pozzebon. E. and Liberalesso. R.A.
(1994): Effect of irrigation quantity on yield and quality of tubers in
potato (Solanum tuberosum L.). Revisit Ceres. 41 (236) 366-378.
(Field Crop Abstr 49: 1906)

Gamliel, A. Grinstein, A., and Katan, J. (1996): Combining solarization and
fumigants as a feasible alternatives to methyl bromide. Pages 17-18 in:
Proc. Annu. Int. Res Conf Methyl Bromide Alternatives Emission
Reduction, 3rd. Orlando FL.

Garcia-Jimenez, J.. Velazquez, MT.. Jorda, C.. and Alfaro-Garcia, A. (1994):
Acremonium species as the causal agent of muskmelon collapse in
Spain. Plant Dis. 78: 416-419

Karlatti. R.S., Abdeen, FM.. and Al-Fehaid. M.S (1997): First report of
Monesporascus cannonballus on melons in Saudi Arabia. Plant Dis..
81: 1215-1216.

Khalok, A. and Kumaraswamy. A.S. (1996). Water. use efficiency and nutrient
uptake in potato. J Agric. Sci.. 30: 3942 (Field Crop Abstr. 49: 6508).

Kim. D.H., Rasmuseen, SL., and Stanghellini, M.E (1995): Monosporascus
cannonballus root rot of muskmelon: Root infection and symptom
development in relation o soil temperature. (Abstr.} phytopathology
85:1195.

Klein, L. (1996): Methyl bromide as soil funmigant. Pages 191-235 in: The
Methyle Bromide Issu¢e C.H Be. N Price. and B. chakrabarti. eds.
John wiley and Sons. new York

Martyn, R.D.. and Miller. M.E (1996); Monosporascus root rot and vine decline:
An emerging discase of melons worldwide. Plant Dis. 80: 716- 725,

Martyn, R.D., Lovic, B.R., Maddox. D.A.. Germash. A., and Miller, M.E. (1994):
First report of AMonosporascus oot rotivne decline of watermelon in
Tunisia. Plant Dis.. 78 1220

Mc Collum, R.E. (1978): Analysis of potato growth under different P regimes. II.
Time by P- status interactions for growth and leaf efficiency. Agron. J..
70 58- 66

Mertely. J.C., Martyn. R.D., Miller, M. E. and Bruton, B.D. (1991): Role of
Monosporascus cannonballus and other fungi in root rot/vine decline
discase of muskmelon Plant Dis.. 75 1133-1137

Mertely. 1.C . Manyn, R.D . Miller M. E and Bruton, B.D. (1993): An expanded
host rang for the muskmelon pathogen Monosporascus cannonballus.
Plam Dis. 77 667-673

Miller. M.E (1990} Melon production systems in South Texas. Annu. Res. Rep..
Texas Agncultural Experiment station. Weslaco. Tx

Pwvoma. S . Cohen. R.. Kafkafi. U . Ben Ze'ev. I.. and Katan, J (1997): Sudden
will of melons in Southern Israel Fungal Agents and relationship with
piant development Plant Dis 81 1264- 1268



248 Annals Of Agric. Sc., Moshtohor, Vol. 44(1), 2006

Pivonia, S.. Cohen. R.. Katon. J and Kigel, J (2002). Effect of fnut toad on the
water balance of melon plants infected with AMonosporascus
cannonballus. Physiological and Molecular Plant Pathology 60 39-
49-51.

Pivonia, 8., Levita, R, Maduel, A., Isikson, A.. UKO, O., Cohen, R.. and Katan,
J. (1998). Improved solarization to control sudden wilt of melons
(Abstr.) Phytoparasitica 26:169.

Reuveni, R., Krikum, J., and Shani, U. (1983): The role of Monosporascus sp. in
a collapse of melon plants in arid area of Isragl. Phytopathology 73
1223~ 1226.

Richards, F.J. (1969): Plant physiology, the quantitative analysis of growth,
377pp. Academic press, Inc. 111 Fifth' Avenue, New York, USA

Ristaino, J.B., and Thomas, W. (1997). Agriculture, Methyl, bromide and the
ozone hole, can we fill the gap. Plant Dis. 81: 964-977

Roads, F.M. and Blood Worth. M.E. (1964): Areqa measurements of cotton
leaves by dry weight. Agron. I, 56 (5): 520-522.

Shehata, S.A. and Bakeer, G.A. (1995): Effect of irrigation methods and nitrogen
levels on potatoes in sandy soils. “ The role of Agr Eng. in Sustainable
Development ~ 3rd Conference of Misr Society of Agr. Eng.. 5-6
October, 1995

Singh, N. and Sood, M.C. (1994). Water and nitrogen needs of potato under
modemn irrigation methods. Indian potato Association: 146- 152 (Field
Crop Abstr. 47 5859).

Snedecor. G.W. and Cochran, W.G. (1980): “Statistical methods™. 7th Ed. The
Iowa State Univ. Press. Ames, Iowa.

Tamner, CB. and Lemon, ER (1962): Radiant energy utilized in
evapotranspiration. Agron. J. 54: 207- 212

Theodero D.. Sammis W. (1980); Comparison of sprinkler, subsurface and furrow
irrigation methods for row crop. Agron. I. 72 701- 704

Tsa) J.G.. and Tung, BK (1997). Effects of AMonosporascus cannonballus on
the growth of cucurbit seedlings. Plant Pathol. Bull. 6- 123-131

Ucko. Q.. Maduel, A . Grinstern. A.. and Katan, J (1992) Combined methods of
soil disinfestations for controlling melon collapse with reduced methyl
bromide dosages ( Abstr ) Phyto parasitica 20- 229-230

Wolf. DW (1994) Genotype. fruit load and temperature affect Aforosporascus
rool rot/vine decline symploms expression in melon (¢ wcurmis melo L )
pages 280-28) in: proc. Eucarpia Meet Cucurbit Genet Breed o

Wolf. DWW (1995) Fruit load affects Afonospoerascus root rot/vine deciine
symptoms expression. Pages 87-88 in Melon Production Systems in
South Texas. M E Millered Ann Res Rep Texas Agncultural
Fxperiment Station. Weslaco. Tx



Effect Of Some Agricultural Practices As Alternatives...... 249

Jaad e 2 S0 Sag SIS Lo 30 Gl Gang il
Wad ok Cggthh A ladd
(i o dada (i pa
3 A Amals ciet 530 A0S ¢ sl aud

S}MIMISJJ&@M‘WJA&LJJAth h.'.tg»‘
AaaS Bia Be 50 Cllaad (any 58 Quad 0 Ciags <X e 0¥ G0 Glged
PONE S B-PREL WA (LW EVORVE X1 D1 (9 < BV QUL i g B R KV g
il Ay 3D sl i (Sl Jpd ey e 45

Usanaly (5 yaadll gailly L33 Al y (oully 98 el gaua o3 3a

—:ulgl.-e.ﬂx\i'l t:.l;.n.“,ll_, (leﬂ;.“ J‘)LU"M

i paaall g g puadll gailly Lelle g dylualt Lpud -

Sy sl Bluo¥! Apasi Qalinil ) Jlisal dpe g pladiiad ol -
= g Al ((a fante) e Jawalh tadiad aie Adeli Sl n00
Jraally cilage A clElally & gtia %A U Adalt A Gabiaat
el Clica e ol GuSaity cdolas 3 (1 5 o Ta faate) Gaisdd
Sl Gl all Gl Gea oS Ugina ) A o) prarsualiy 5 uiadd)
6Llll_._ﬁ]! d_,LJ “‘_ng.in l."‘“é;)“ u‘i&-'l' e JIJ' S t‘;_)ﬁgh t,q;a][,
5"5‘5_&.“ Jtall Janay tug.unﬂl il Jaeay odd )l daline Jaww giey
P Y TR WAL I R d)m;n.“, :ujs,“ d\,maa![, t’a).ﬁ“ NEY) .L.u‘,:n“,
Al il & JMsall dga gy pladiad die dad el cila cilivall 234
Alales pualt S A5 jlEe e gl S Jaaddl 6 S 1S o g
Aia g 3 phadie it »’bwﬁ,&d, cdaddiumall (5 ) oloa 4gaS 305 ~
Ueliail 138 oSy LD CAslall 4 gialt Aaaid) Gads Y gl o LGyl
il ,,g/atair/'i.\o Jane aladiud die Jasd Apns S Cilpany Uy pina
3 (pa—s JOadf 20} TV alsall A S (s AL iy ¢ %Y 4 A
Sl o Lgina 30 5 S B uSaily op [ohah fYRY ) Adau il
J—alt d,.&d’, U.lﬂf d_}h&ﬂ-“} ‘3)‘:\“ BT .Lu}'u, t‘_;).’aé.“ J..ill
5 M ohaa S Gl j LS 3y il

Sl F S Jaigiay il e LS55y Slall caa pae O S
= il pdoa Ciliag ali cALSAN ARGD g 30l B L gea 10
Al Candabdil 3B g L Gad 5 AN LAl A i %o YN
RERWP I FIPCPS SV IRPAERT PN D 12 5 P S RN IV 0%, | P EPTR
pid pada e (g el oyl olls uadly —oan il e Slal e



250 Annals Of Agric. Sc., Moshtokor, Vol. 44(1), 2006

dM‘fﬁ\ﬂ*nh@tCMJ&MJ&J'JhK%MM
of Al Ll Gid aae die af Jled (@il I Jgesaally ASH
S anis ) @l ol Gus ) e o558 o 5,8 5 Al
Gugall QAT J yeaaally S J smnal

! Sileay Cum il () Jasgie (8 4 pime 305 Y Ll Cas gl -
o i g aaly Byl o e B paS 4 AAY )0 EYG (), Y00
i il e (Gas o) Jld S

2030 ALl 3 gall Oa LD (g glas ~ip

LSl A jlie Sl e e Waladdl SGLED 6 LD (6 5o o —
Aldlea uall

GAB@)JJISJJJ»J;LJ&]Q&JJ&A)M'L&?J&43&‘-(_5,3&4".“_)"‘
il

Aadadaddl Lf.)'“ aL_ulg..Si.\Lg_}_l U'.ﬁ‘ Z..IL.A." .J|ﬂ',_')a_)bﬂ| uﬁm;ﬁ‘

0hgall aladdid BpliS —_a

Glas Cua Laddlaall (6 0 slie 434S aliaily sl sladdul 3eUS il —
1 NPORSTNIIPSIE. T C W T FOURY L APPIRL SEPRIRE & ot
il e sy /Ol.\i /"f\ CIARTL

G Gliall e el sda S o Jelidy Jatall 5 Asia 5 -
Llealt duai galisdl A 1580 5 Jelidll Sy L jall oda i S3
a5 a5 5g dagiay 5 il gall Cliia asal 3 My Jsndll
("afamae) Joliyadl 3 saypr o el Jomally piadll (pa plill Jeliah
o~ il aady 3a8 Je Ml Gidy p g/ 0ladf a1 0 a5 M1y
Ay aie @ geidl QA Jpeandiy JU Jpanadl i Glel Gilas a
s V0 Jamas Ly “afpat e — Lgatiad pa Cid 93 G

el 51 S Gt age g0 G O e a2 ST D pall A 3 phan e
Jaiadl Aty S any 1A play la gy (o pall daglia 4
..._*)i“





