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ABSTRACT

This study was carried out at "Rafah” district in North Sinai governorate
during 2002/2003 and 2003/2004 seasons, ta investigate the effect of preharvest foliar
application with calcium and potassium on the vyield, fruit charactenstics and
storageability on three cultivars of melon, Galia, Passport and Clandio and the resuits
are summarized as foilows :

- Passport cv gave higher vegetative growth (leaf number/plent, leaf area) than the
other cultivars {Galia and Clandio). The sams trend was recorded with average fruit
weight. Both Galia and Passport cvs gave earlier yield than Clandio cv. Passport
¢v had bigger fruit longitudinal and equaterial diameters than those of Galia and
Clandio. Al the same time, Passport cv had the lowest flesh firmness and iower
calcium conten! in fruit. Meanwhile, no significant differences betwesn the three
cultivars on TS8%, total sugars and titratable acidity, were noticad.

- Paotassium and/or calcium foliar application led to or significant increase in plant
height, number of leaves/plant and piant leaf area compared with the untreated
control fruits. Such increase in vegetalive growth, lead to increase the average fruit
weight and both total and early yield.

- Foliar application treatment with potassium and/or calcium increased fruit
lengitudinal, equatorial diameter, flesh thickness and flesh firmness and improved
the fruit characters via increasing total soluble sofids, total sugar, titratable acidity
and potassium, calcium concentration in the fruit.

- Regarding to storageability, Gsalia melon showed the lowest values of weight loss
and decay incidence percentage, whereas the highest values were obtained for
Passport cv. Moreover, Galia cv had higher flesh firmness, TSS, total sugar and
titratable acidity compared with the other used cuitivars.

- Calcium foliar spraying was the most effective treatment in minimizing the weight
loss and decay percentage and had a significant effect on retaining a higher flesh
firmness.

- Potassium foliar spraying resulted significantly in higher TSS and total sugar
contents compared with untreated fruits control.

- Weight loss and decay percentage increased with the prolongation of the storage
period but flesh firmness as well as TSS, total sugar and titratable acidity contents
were decreased with increasing the period of storage.

It can be stated that, Galia melon plants, treated with K and/or Ca foliar

application is recommended for improving fruit characteristics during proonged
handling.

INTRODUCTION

Calcium is an essential element invelved In cell division, elongation
and fruit growth. (Kirkby and Pilbeam, 1984). In addition, having a positive
effect on fruit quality criteria such as storageability, vitamin C content and
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firmness of melon fruit (Bermadac et al,, 1996). Spraying black berries plants
by CaCl;, reduced the rate of ripening during post-harvest holding, and the
fruits of the first harvest was more firme, (Morris ef al., 1980). Meanwhile,
disturbances in calcium nutrition results with the appearance of some
characteristic symptoms in fruits of various species: bitter pit in apple,
blossom-end rot in tomato, tip bum in strawberry or reduce Cucurbita pepo
plant growth. Reduced fruit diameters, decreased significantly dry weight, and
sugar accumulation in melon [(Bernadac ef al 1996), Allan et al (1993), and
Shear (1975)].

Taylor ef al {1985) studied the effect of calcium on some vegetable
Crops i.e, cabbage, cantaloupe, tomato, radish and swiss chard. All
vegetative growth of vegetables were enhanced when the soil was supplied
with additional Ca by 5 mmol/l. Cantaloupe plants grown with high Ca
treatment bloomed 7-10 days earlies than those obtained from the control.

Bramlage et al, (1985) reported that calcium chloride, cailcium
phosphate and calcium chelate at a rate of 79 to 84 kg.ha' at weekly
intervals during the growing season raised the Ca concentration of outer
cortex by at {east 46 ppm and reduced senescent break down after storage,
and clearly concluded that CaCl, is the more effective source of Ca for foliar
sprays on apple trees. Eaves ef af (1972) illustrated that, calcium chioride
(CacCly), calcium nitrate Ca{NQ3), and water soluble wax increased berry size
and decreased the rate of softening of red raspberry during storage, in
addition, Raese and Drake (1995) increased higher yield and obtained larger
fruit by spraying CacCl, as 34% catcium chloride compared with noen spraying
{control). They added that, the calcium concentration increased in cortex of
pear fruits.

Johanson and Oecoteau (1986) found that bio-mass (jeaf, stem and
dry weight) of pepper increased linearly and curvilinearly with increasing K
rate.

Conceming potassium and calcium relationship, Zhu and Shu {1991)
found that treating soil with K,O at 12kg/0.067ha viith or without CaCl; at the
beginning of flowering gave the highest total yield of tomato than control by
about 15.2%. The loss of fruits due tc rotting in storage for fruits treated with
K20 and K,0 + CaCl; was 32 and 27% after 10 days of storage and 85 and
78% at 25 days, while, in contro! fruits it was 72% at 10 days and 83% at 25
days.

In watermelon experiments, yield was increased significantly by
increasing the rate of potassium. (Sundstorm and Carter, 1983). Therewasa
highly significant inverse relationship between tissue K and tissue Ca.
Although there was a significant K x Ca interaction on yield and fruit quality.

in addition, Dennis Scott et af (1993) and Elmstron et al (1973)
treated the soil with different rate of gypsum (CaS0O,) and concluded that, leaf
Ca concentration increased in response to Ca rate in the soil. Seediess
watermelon had Jower leaf Ca and higher K concentrations than did
Charleston Gray or Crimson Sweet. Both K and Ca uptake were found to be
inverse,

Melon fruits have a relatively short storage life. Under current
commercial handling techniques substantial loss of marketability commonly
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occurs within 2 weeks of harvest (Ryall and Lipton, 1979; Hardenburg, 1986
and Miccolis and Saltveit, 1991).

Water Joss usually results in appreciable weight loss (Miccolis and
Saitveif, 1981, Sewon et al, 1899) and lead to decrease in fruit firmness
(Rodov ef al., 2002). Fruit sgflened after 2 to 3 weeks even when maintained
in low temperatures (Aharoni et al,, 1993),

Further serious decay problem can be encountered when musk
melon are removed from cold storage and kept at room temperature which is
normally done at the retail market place (Aharoni and Copel, 1995 and Rodov
ef al,, 2002).

Storage conditions of 2-5°C and 85-95% relative humidity extends
the marketable life of Galia melon (Hardenburg ef al, 1986), and was
effective in maintaining TSS contents for a longer period (Fallik ef al., 2001),
and at lower temperature that causes chilling injury.

The present study aimed at improving melon fruit quality and quantity
ihrough the faliar appilication of calcium and potassium nutrients. Also 1o
figure out the fruits behavior during storage, to achieve high exporation
record of fruit, as well as tonger time in local markets, with the least foss in
fruit quality and quantity.

MATERIALS AND METHODS

The experiment was performed at Rafah district in North Sinai during
2002/2003 and 2003/2004 seasons. Seeds of (Cucumis melo var. reticulatus
cv Passport, Calandio and Galia F, hyprids) were directly sown in sandy soil
on December 1* in both seasons. Melon seeds were sown on the middle of
beds. Each bed was elevated about 10cm from the ground with one meter
wide and 40 m long. The bed was covered with black plastic mulch 30 ym. in
circular shape and with Scm diameter made in the middle of plastic mulch
with 50cm a part for seeds sowing. Polyethylene transparent film 50 pm was
used immediately after sowing. The width of plastic sheet was 2.2 m and the
tength of tunnels was 40m. The plastic sheet was fixed on the arched wire
{60 cm height). Fertigation and pest and disease control were carried out as
commonly followed wunder low tunnels conditions according to
Anonymous,1996.

A, Plant treatments and measurements.

The experiment at each season was designed in split plot with four
replicates. The main plot contain three cuitivars and the sub plots had four
treatments as foliar application with potassium K;O at a concentration of
1500 ppm / L, chelated calcium 1000 ppm / L ; and potassium K,O 750 ppm
plus chelated calcium S00 ppm / L compared with control sprayed with
distilled water. The dimensions of each sub plot were 10 meters long and one
meter wide, thus the area of each sub plot was 10 m°. Spraying chemicals
fertiizers took place at seven days intervals started from 1% February when
the plants began to flower.

B. Studied plant and fruit characteristics.
A sample of three plants from each plot was randomly up rooted on
April 30" to determine the following data:-
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~lant height {m), leaves number/plant, ieaf area/plant/m.

2. Yield and its components.

Early yield was delermined for the first three harvests and caleulated per
feddan, totaf yield was determined at the end of season as ton/feddan.

3. Average fruit weignt (gm), fruit longitudinal caliper (cm), fruit equatorial
caliper {cm) and caleulation of fruil shape index, flesh thickness {cm) and
fruit firmness Newton {(N}.

4. Chemical composition of fruits.

Percentage of total soluble solids content (TSS) by using a hand
refractometer (A.O.A.C 1980), titratable acidity (as mg/100g fresh weight) by
titration against 0.01 NaOH with phenolphethalin as an indicator (A.Q.A.C.
1980), total sugar {gm/100gm dry weight) analysis was determined according.
to Smogyi (1952) and Nefson (1974), potassium and caicium (mg/100g) was
measured by alomic absorption spectra photometry acconding {o the methods
of Chapman and Pra (1861).

C. Fruit storability and its characters.

Fruits were harvested at green yetlowish stage on April 9" and Apnil
12" in the first and second season, respectively.

Factoral experiment {3 cuftivars x 4 preharvest foliar application
treatments,. potassium and/or calcium or their combination in addition to
control treatment x 3 storage period) in R.C.B.D. with four replications was
used.

Fruits were stored at 5°C and 90-85 % relative humidity (RH) for 14
to 21 days followed by 3 days as a retail shelf life af 20°C and (= 865 % RH) to
simulate sea transportation from Egypt to Europe and subsequent retail
marketing. Six to eight fruits were packed in = 5 kg weight carton boxes as
one replicate before storage. Weight loss %, decay %, fResh firmness {N),
soluble solid %, total sugars (gm /100gm dry weight) and titratable acidity
{mg/100g fresh weight) contents were determined.

Data was statistically analysed according 1o Snedecor and Cochran (1280).

RESULTS AND DISCUSSION

1. Effect of caicium and potassium foliar application on the three
cultivars of cantaloupe

1.1. The differences between cultivars behavior

Data in Table (1) indicate that Passport cultivar gave significantly
higher vegetative growth parameters in terms of plant leaf numher and leaf
ared than the other two cultivars, i.e. Galia and Clandio. The same trend was
recorded as few average fruit weights (Table 2). Both Galia and Passport
indicates significantly earlier yield than Clandio cultivar.

Table (3) showeds fruit characters of Galia, Clandio, and Passport.
There are significant differences between thes cultivars. Passport fruit
obtained taller longitudinal and wider equatorial diameters than those
obtained from Galia and Clandio cultivars. Meanwhile, higher values of firmer
fruits were recorded with Galia and Clandio ¢vs, respectively. At the same
time, Passport fnuts had the lowest flesh firmness. Mo significant differences
were observed between cultivars for plant height and fiesh thickness.

3400



J. Agric. Scl. Mansoura Univ., 30 (6), June, 2005

Table (1): Effect of calcium and potassium applications on three
cantaloupe cultivars on vegetative growth parameters and
their interactions in 2002 / 2003 and 2003 / 2004

Treatments Plantr:eight No. of feaves / plant | Leaf area / plant {m}

Cultlvar | Elements | 1" season| 2 season |1° season[2 season |1~ season[2 season
Galia 2.66 2.79 52.83 57.67 0.61 .64
Clandio 2.66 274 58.068 80.48 061 066
Passport 261 2.66 52.50 66.27 059 0.72
LSD at 5% NS N.S 3.45 421 0.03 0.03
Potassium 2.72 2.79 §2.03 65.57 0.68 072
Calcium 2.69 273 58.14 §0 93 0.64 0.67
K+ Ca 2.70 269 51.11 66.77 070 0.73
Control 2.49 2.65 50.64 5258 Q.51 0.58
$D at 5% 012 0.10 2.47 2.40 0.03 .03
K 279 2.79 58.60 61.15 .64 Q.66
atia Ca 2.80 2.81 54.20 59.85 0.61 0.62
K+ Ca 275 | 276 56.50 60.65 (.69 0.76
Control 233 2.84 44.43 48.93 0.50 053
(58 2.67 2.83 §2.28 64.98 (.66 073
Clandio Ca 2.69 2.69 54.93 57.18 0.62 085
K+ Ca 2.81 2.79 59.85 65.50 0.66 Q70
Control 2.59 284 5518 54.25 0.50 0.57
K 272 277 §7.20 70.75 0.76 0.77
Passport Ca 2.568 2,68 65.30 65.65 Q.68 0.73
K+ Ca 255 2.51 66.93 7418 0.75 0.75
ontrol 254 2.69 52.30 54.50 0.55 0.64
L5D at 5% 022 0.52 4,28 4.18 N5 D.45

Table (2):Effect of calcium and potassium applications on three
cantaloupe cuitivars in average fruit weight and yield and
their interactions in 2002 /2003 and 2003 / 2004

Treatmenls Av. Fruit weight {gm) | Early yietd {ton) / fed. [ Total yleld {ton] / Ted.
Cultivar [Elements[ 1" season [2™ season| 1" season[2™ season |1 season |2 season

Galia g878.12 833.90 411 4.08 13.01 13.69
Clandio 885.41 826.80 396 3.95 12.87 13.20
Passport 1101.01 994.80 403 403 12.67 13.42
LSD at 5% 20.18 25.16 0.1 0.08 N.S 019
Potassium| 978.55 935.18 498 4,23 13.32 13.85
Calcium 933.92 866.77 3.95 .82 12.59 1347
K+ Ca 086.48 925.02 4,19 4.23 13.66 13.95
Control 883.79 81393 3.84 37 11.84 12.77
LSO at 5% 26.84 41.44 0.25 a.18 0.27 0.50
K 833%.70 86280 4.30 4.38 13.80 14.35
Galia Ca 8§72.40 812.30 4.01 4.06 12.44 13.38
K+ Ca 910.33 872.20 4,38 4.30 14.02 14.60
Control 840.08 8830 373 358 11.79 12.42
K B20.23 87530 407 415 13.15 13.55
lClandio Ca a855.80 804.80 3.89 383 12.69 12.896
K+ Ca 887.20 837.40 4.09 4.11 13.55 13.62
ontroi 938.30 790.10 3.80 3.71 12.11 12.65
(4 1165.70 1067, 410 415 13.02 13.64
Passport Ca 1173.80 9B3 .50 335 3.87 12.85 1316
K+ Ca 1161.90 [ 1065.20 410 4.28 13.42 1384
Control 1202.90 | 8634.50 3.98 3.82 11.81 13.25

ILSD at 5% 48.66 N.§ N.S N.S 0.47 0.50 |
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Table (3): Effect of calcium and potassium applications on three
cantaloupe cultivars on fruit characters and their
interactions in 2002/ 2003 and 2003 / 2004

Treatments Fruit longitudinal| Fruit equatorial {Flesh thickness| Flesh firmness
cm cm (N)
L Em [ [ } od £ N Gl

[ 2 1 2 1 2" 1 2

Cultivar | Elements

season |season |season|season|seasonseason | season | season
Galia 11.39 | 11.12 [ 11.75 1 11.25 | 3.637 | 3.53 | 18.35 | 16.71
Clandio 19.39 | 11,16 | 11.49 | 11.76 | 3.471 | 3.46 | 17.97 | 16.28
Passport 12.14 | 11.82 | 12.06 {11.99{3.719| 3.58 | 16.86 | 15.10
LSD at 5% 0428 | 0427 /1029110237 | N8 | NS | 0.935 | 0.488

Potassium | 11.76 | 11.48 | 11.90 | 11.86 | 3.67 | 361 | 17.25 | 15.31
Calcium | 1173 (11411168 111.78 ! 3.62 | 3.48 | 18.04 | 17.34
K+ Ca 11,99 | 11.76 | 1213 |11.81| 3.81 | 3.56 | 18.50 | 16.98

ontrol 11.19 | 10.81111.34 | 1112 | 3.34 | 3.38 | 16.14 | 14.51

LSD at 5% 0.361 1 0.286 | 0.352 | 0.28 | 0.138 | 0.135 | 0.582 | 0.285
K 11.42 [ 11.12 1 11.74 [ 1153 | 3.59 | 363 | 1798 | 15.98
Galia Ca 11.62 | 11.01[11.82|11.24| 3.71 | 353 [ 19.73 | 17.95

K + Ca 11.865 | 11.55]12.13 | 11.53 | 3.93 | 3.65 | 19.30 | 17.75
Control 10.91 | 10.81 {11.32 (10,71 | 3.33 | 3.31 | 16.38 | 15.18
K 11.27 [11.290 [ 11.55[11.83 | 3.58 | 3.63 | 17.35 | 15.68
Ca 11,58 | 11.29/11.43[11.81| 3.36 | 3.33 | 19.55 | 17.53
K +Ca 11.67 [ 11.58]11.75)12.03 | 3.68 | 3.50 | 18.80 | 17.25

ontrol 11.08 [ 10.46 [ 11.21[11.28 | 3.27 [ 3.40 [ 16.22 | 1468 |
K 12.33 [ 12.03]12.42 1213 | 3.85 | 3.58 | 16.43 | 14.28 |
Ca 11.99 | 11.93111.82 1228 | 3.79 | 358 | 17.83 | 16.53
K+ Ca 1265 | 121512511218 | 3.82 | 3.70 | 17.40 | 15.93
Control 11.59 | 11,17 | 11.49 | 11.38 | 3.42 | 3.48 | 1580 | 13.68
LSD at 5% N.8 NS | N8 | N8 | NS | NS N.S NS |

Regarding the significant differences between cultivars on fruit
chemical analysis data in (Table 4), show that Passport had the lower
calcium content in their mesocarp compared with Galia and Clandio cultivars.
Concerning potassium content in the fruit, Galia recorded higher potassium
values in the fruit tissue than Passport and Clandic. Meanwhile, there were
no significant differences between cultivars in TSS%, total sugars and
titratable acidity contents.

Clandio

|Passport

1.2.The effect of foliar application on vegetative growth, fruit
characteristics and compositions

The effectiveness of potassium (K,O} at a concentrations of 1500ppmiL,
chelated calcium 1000ppm/L; and potassium (K,O) 750ppm plus chelated
calcium 500ppm/L compared with spraying with distilled water as control on
plant vegetative growth, fruit characters and composition are shown in Tables
(1,2, 3 and 4).

It is clear from Tables (1and 2) that, plants received additional foliar
potassium and/or calcium, increased significantly plant height, number of
leaves and plant leaf area compared with control. Increasing vegetative
growth parameters leads to increase significantly the average fruit weight and
both early and total yield.
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Tabie (4): Effect of calcium and potassium applications on three
centaloupe cultivars on fruit characters and their
interactions in 2002 / 2003 and 2003 / 2004

) Total sugar | Titratable ca
Treatments TS5 % gm/10agm acldity ma 1 100
dow mg /100 gm | ™ 9
P L 1® 2 Fa

§2a%0N|52a50N(S2aS0N|SLLS0N|SEASON | SLASON | SEASON (SE2%0N (§2a50N

1
Cultivar {Elements

Galia 3522 [ 1468 | 11.44 | 1096 ) 1.10 | 100 | 0084 | 007 | 291.48 | 277.85
landio 15.06 | 1469 | 1114 [ 1085 [ 109 | 102 [ 00672 | 0.07 | 26133 | 26832
assport 14.78 | 14.70 | 10.59 [10.75| 1.04 | 099 | 0053 | 004 | 27039 | 260.34
LSD al 5% NS | NS | NE [ NS | NS | NS [ 0025 | 002 | 7520 | 8799
[ Polassium [ 15.82 | 1564 [ 11.61 | 1132 [ 119 [ 1.02 | 007 | 005 | 272.46 | 28446
| Calclum | 14.63 [ 1432 [ 10.76 [ 10701 107 | 100 | 009 | 0.08 | 26780 | 261 83
K+Ca 1537 [ 1481 [ 1132 [ 1193 ] 1.14 [ 102 [ 008 | 007 | 289.78 | 278.40
Control 1427 | 1399|1044 1027 | 100 { 087 [ 0.05 | 0.04 | 26752 | 251.36
LSD at 5% 0.27 | 0.416 [ 0572 0339 | 0.059 | 0.024 | 001 | 0.001 | 1327 .
¥ 1593 | 1553 | 12.03 [ 1146 [ 104 [ 1.04 | 009 [ 007
L}ana Ca 1485 ] 146 | 11.2 [1070 [ 118 | 100 | 0.10
K + Ca 15.58 [14.78 | 1169 | 1125 | 119 | 1.02 | 0.09 i)
L Conirol 1453 | 13.8 (1084 | 1045 | 1.01 | 096 | Q06 | 0.05 | 274
[ K 1595 1 16,70 | 1185 [ 11.28 [ 1.24 | 1.02 | 007 | 008 | 295.90 | 284.20 |
!C' oo €2 14.76 | 14.25 | 10.68 | 16.7 | 100 | 1.02 | 0.09 ‘ 0.08 | 268.20 [ 263.50 |
andie G 1533 | 144 | 1145 [ 1103 | 114 | 1.03 | 008 | 006 | 290.20 | 274.60 |

Controf 14.18 [ 14.43 [ 10.58 | 104 | 097 [ 099 | 0.05 | 0.06 | 259.90 | 256.80

K 15.58 | 1570 ; 1005 | 11.23 | 1.04 | 1.00 | 005 | 0.03 | 28550 | 27760
Passport [C2 1425 | 14.1 | 104 | 10.70 | 1.02 | 059 | 007 | 006 | 260.10 | 245.30
oy +Ca 152 | 1525|1078 | 1113 ] 108 | 101 | 0.06 | 005 | 28120 | 278.60 |
L Contral 141 |13.75] 9.9 | 995 | 101 | 095 | 003 | 003 | 250.70 | 237.50
LSDat5% NS | NS [ NS | NS 0103 | NS | 019 | 0.015 | 35.84 | 35079

With respect to the foliar treatments on cantaloupe fruits characters, i.e.
longitudinal and equatorial diameters, flesh thickness and flesh firmness were
increased significantly compared with control (Table 3). The same harmony
was recorded in fruit chemical composition in (Table 4). A significant higher
total soluble solids, total sugars and titratable acidity were found in fruits
treated with calcium and/or potassium foliar treatments.

Also, fruit mesocarp reached higher calcium and potassium elements
when plants were treated with foliar sprays containing calcium and/or
potassium which lead to improve fruit quality via increasing totai scluble
solids and total sugar contents in the fruits.

1.3.Interaction between cultivars and foliar application on vegetative
growth, fruit characters and fruit composition of cantaloupe

Data presented in Table (1) reveale the intecaction between cultivars ang
foliar application on vegetative growth. The effect of interaction between
Galia, Clandio and Passport with foliar treatments on piant height and the
number of leaves was significant in both seasons.

Total yield ton/feddan was also influenced significantly by either cultivars
or foliar treatments as shown in Table (2). The interaction between cultivars
and foliar application on calcium and potassium contents in the fruit was
observed in Table (4)
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Data show that foliar spray application with 1500ppm/iL (K,O), 1000ppm/L
Ca ang 750ppmiL K;Q plus 500ppmiLl Ca exerted the highest significant
values of calcium and potassium in fruit mesocarp in both seasons.

It is obvicus from the data tabulated in Tables (3) and (4) that the
interaction between cuitivars and foliar treatments on fruit diameters
(longitudinal and equatorial), flesh (thickness and firmness), total soluble
solids and total sugars contsnts, were not considerably govemed by foliar
treatments or cultivars in both growing seasons.

Effect of cuitivars on physical and chemical properties of cantaloupe
fruits during storage

With respect to weight loss, data in Table (5) showed that, no
significant differences were detected in the first season. On the other hand,
significant differences between cultivars was evident in the second season,
where Galia melon had the lowest value (4.82%) whereas, Passport cv
suffered higher weight loss {6.23%). These results were in agreement with
those reporied by Ezzat (2002).

Table (5} : Effect of cultivar on physical and chemical properties of
cantaloupe fruits during storage in 2002-2003 and 2003-
2004 seasons

S = I | Titratable |
‘ Treatments V‘-::lsg;ﬂ Deocay ﬁr'::':ensehss TUSS ﬁg:;fouaggar;sl. acidity
| (%) (%) ™ | (%) d.w) (mg/100 gm
- | l f.w)
' ' 2002-2003
*Galia 5.538 [ 6.584 [ 16.33 | 13.60 10.18 [ 1.005 |
IClandio 5.636 | 6.983 | 1569 | 13.36 9.88 0.987
Passport 15710 [8.271 {1476 | 12.82 9.35 0.965
L.S.D. at 5% | N8 | 0.263 | 0193 | 0.164 0.018
; ] 2003-2004
Galia 14824 1425211498 1343 | 985 | 0.944
Clandio 15407 | 5144 [ 1418 | 13147 | 976 0.945
Passport 16.231 | 578 [ 1289 | 12.90 9.55 0.923
L.S.D. at 5% 0.239 | 10987 ] 0.214 | 0131 | 00128 |

Data presented in Table (5) showed that decay incidence was affected
by the cultivar in both seasons. The highest percentage of decayed fruits
was found in Passport cuitivar (8.27%) followed by Clandio cv (6.98%) and
the lowest percentage was observed in Galia cv (6.58%} in the first season.
The same trend was noticed in the second season.

The cultivars differed significantly in their flesh firmness, Galia cuitivar,
in the first season showed the higher values of flesh firmness 16.33
(Newton), and the lowest were in Passport cv 14.76 (Newton) (Table, 5).
These results showed the same trend in the second season.

Flesh firmness is an important quality parameter of flesh muskmelon
{Mizarach ef al,, 1994). The resuits agreed with the findings of Fallik ef af,
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(2001) and Ezzat {2002) who found noticeable differences among cultivars in
fruit firmness.

According to the present results, there was significant differences in the
chemicat constituenis of cullivars. Fruits of Galia melon contained the
highest contents of TSS, total sugar and titratable acidity, whereas those of
Passport cv had the lowest values of these contents (Table, 5).

Hubbard ef al, (198%9) atuibuted genotypic differences in sucrose
concentration to genetically determined differences in the activity of fruit
sucrose phosphate synthase, the major sucrose synthesizing enzyme.

Miccolis and Sallveit (1991); Artés (1993); Ezzat (2002) found that TSS
and sugars content differed significantly among melon cultivars.

Effect of preharvest calcium and potassium foliar application on
physical and chemical properties of cantaloupe fruits during storage

Foliar application treatments had a significant effect on weight loss
and decay percentage of melon fruits. The data in Table (8) clearly showed
that caicium treatment was the most effective ones in minimizing the weight
loss and decay percentage. Moreover, untreated fruits (control) gave the
highest values of weight loss and decay percentage. These results were
alike in the two seasons.

Table (6) : Effect of pre-harvest calcium and potassium foliar application
on physical and chemical properties of cantaloupe fruits
during storage in 2002-2003 and 2003-2004 seasons

. |  Total | Titratable
T Welght Decay Flesh TS.S. | sugars acidity |
reatment loss o firmness or 1
i {%) (%) |{gm/100gm| {mg/100 gm
(%) N} d.w] | f.w)
2002-2003
Potassium | 5422 | 7.418 | 1516 [13.91] 1030 | 1.009
Calcium 5210 | 6686 | 16.80 [12.98] 962 | 0.981
K+ Ca 5.548 | 6.757 | 16.28 [13.42 9.99 | 1.033
Control 6.333 | 8.256 | 14.09 [12.60 9.31 0.919
LS.D at5%| 0.297 | 0304 [0.223] 0.1898 0.0209
| 2003-2004
Potassium 5.50 4 598 13.43 14.02 10.03 | 0.948
Caicium 5.24 4.445 15.27 12.75 9.64 0.935
K+Ca | 526 5.024 14.85 |13.54 9.89 0.948
Control | 5.955 | 5763 12.50 |12.34 9.38 0.819
LS.D. at5%| 0.276 0.216 |0.247 0.151 00147

Foliar ferilization with calcium had a significant impact in favor of
retaining a higher flesh firmness of melon fruit (Table, B), while untreated
fruits {control) showed the least values.

Calcium interacted directly with cell wall pectic substances, resulting
in a cell wall stiffening. Calcium may also act by reducing the activity of cell
wali degrading enzymes. Endo-polygalacturonase is the enzyme suggested
to be primarily responsible for fruit softening (Gerasopoulos and
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Richardson,1998). Polygalacturonase activity is reduced by addition of Ca to
the substrate (Corden, 1963),

These data are consistent with those of Jeong et al.,, {1998); Abed-El-
Hady (2001) in which calcium treatment increased firmness in melon fruit.

Foliar spraying with potassium resuited significantly in higher TSS
content {13.91%) compared with untreated fruits (control) (12.60%) in the first
season, and similar results were obtained in the second season. Also, foliar
spraying with potassium led to another significant increment in fruit total
sugars content (10.3mg/100g f.w) compared with those of untreated fruits
{9.3mg) in the first season. A similar trend took place in the second season.

Increasing the carbohydrate content due to the applied potassium
can be contributed to the role of potassium in carbohydrate assimilation and
accumulation in fruits as a final sink (Evans and Sorger, 1966). Such results
were also obtained by Hanolo and Pulung {1994} on pea, and Soliman (2004)
on eggplant.

Data in Table (6) showed that (potassiumn + calcium) foliar application
resulted in the highest acidity (1.03mg/100g f.w) in fruits compared with the
other treatments. In addition, the control plants gave fruits with the lowest
level of this content {0.919mg) in the first season.

However, the values corresponding to the other three fertilizers were
not significantly different from each other in the second season.

Effect of interaction (cultivar x foliar application treatment) on physical
and chemical properties of cantaloupe fruits during storage.

With respect to weight loss, it is clear from data in Table (7) that the
least values of weight loss of melon fruits were recorded with Galia plants
sprayed with potassium ferilization (5.18%). On the contrary, the highest
values were obtained from untreated Passport fruits (6.40%) in the first
season. However, in the second season, the lowest value of weight loss was
obtained in fruit of Galia melon plants sprayed with calcium ferilizers
(4.58%),

Results in Table (7) indicated that decay percentage was influenced
by the combined effect of (cultivar x foliar fertilization), whereas the lowest
value of decay percentage was recorded in fruits obtained from Galia planis
sprayed with calcium (5.96%) in the first season. On the other hand, the
highest value was noticed in untreated Passpor fruits (9.63%). Moreover, in
the second season, Galia melon fertilized with (K+Ca) showed the lowest
value (3.86%).

Concerning interaction effect (cultivar x foliar fertilization) on flesh
firmness, appeared significant in the first season, Galia melon plants treated
with calcium fertilization had the highest flesh firmness (17.82) N. On the
other hand, the lowest value was obtained by fruit of untreated Passport cv.
plants (13.67) N (Table, 7). The same results were found in the second
season.

Regarding the effect of interaction (cultivar x foliar application) on
TSS and total sugars content, data in Table {¥) showed that significant
differences were found in both seasons. Galia melon plants sprayed with
potassium foliar application exhibited the highest TSS content (14.19%) and
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total sugars (10.7mg/100gm dry weight) in the first season. However,
untreated Passport fruits resulted in the lowest values of these contenis
(12.3%) 7SS and (8.92mg/100gm d.wl.) total sugars, These results are frue
in the second season.

The interaction effect on titratable acidity, appeared significantly in
both seasons. Fedtilizing Clandio plants by potassium foliar application in the
first season and Ciandio ¢v fertilized by (K+Ca) in the second season gave
the highest titratable acidity 1.08, 0.96mg/100g f.w), respectively. Moreover,
untreated Passport cv had the lowest titratable acidity 0.93 and 0.89mg/100g
f.w) in the first and second season, respectively (Table, 7).

Table {7) : Effect of interaction between cultivar and preharvest calcium
and potassium foliar application on physical and chemical
properties of cantaloupe fruits during storage in 2002-2003
and 2003-2004 seasons

Titratable
. Deca Flesh Total sugars o
Cultivar | Treatment WEIQI;}I loss ¥ firmness TG?S (gmfwoggm a?;glct‘y
{ ") (%) [N) [ ") dW) (mgfwj am
[ 2002-2003
Potassium | 518 702 | 1575 [ 14.19 10.70 0.962
Galia [calcium 5.21 596 | 17.82 [13.32 10.01 1.066 |
K+ Ca 5.39 6.07 17.43 | 13.77 10.40 1.06 |
Control 6.39 7.18 1433 [ 12.84 3.61 0.935 |
Potassium 550 7.06 15.15 | 14.05 10.41 1081 |
Calcium 5.24 6.32 16.98 | 13.14 2.64 0.927 |
Clandie [K+ Ca 5.60 6.53 16.28 | 1358 10.08 105 |
Control 6.21 8.03 14.26 | 12.67 9.41 0.891
Potassium 5.59 8.18 14,63 13.48 979 0.286
Calcium 5.19 7.79 1562 | 12.57 9.20 0.950
Passport [K+ Ca 5.66 756 | 1545 [13.03 9.48 0.993
[Control 6.40 9.63 1367 12.3 8.92 T 0.831
L.S.D. at 5% 0.515 0526 | 0.386 03287 | 0.036
2003-2004
Potassium 464 | 4396 | 14727 1415 | 1022 0.962
Gala (CalCUm 458 | 3686 | 16.23 13.33 9.71 0.938
K+Ca 476 | 3859 15.83 13.56 9.82 0.943
Control 5.31 4.884 13.51 12.67 9.65 0.932
Potassium 550 | 4,345 13.60 14.15 9.92 0.938
Ciandio [ Calcium 522 | 4.878 15.57 12.43 9.58 [ 0953
K+ Ca 518 | 5506 15.05 13.52 $.96 0.964
Control 574 | 5.849 1253 12.57 9.58 0924
Potassium 835 | 5.352 12.43 13.77 9.96 0943 |
Passpe | Calcium 583 | 5.491 13.99 12.45 9.62 0912
it K+ Ca 586 | 5.706 13.68 12.57 9.76 0.836
Control 581 6.557 11.46 11.81 8.89 0.880
L.5.0.at 5% 0.478 0.374 0.427 0.261 0.0256

Effect of storage period and marketing simulation condition on fruit
quality

With respect to weight 10ss, data in Table (8) indicated that there was
a significant increase in weight loss percentage during the storage period.
This increase in weight loss might be attributed to the loss in moisture
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through transpitation and loss In dry matter through respiration, (Stanely,
1891).Similar conclusions have been reported by Ezzat (2002).

Data in table (8) indicated that decay percentage increased
considerably with the protongation of the storage period. Also, these resuits
might be attributed to the increase in temperature under marketing condition
which enhanced the pathogen aclivity.

The increase in the metabolic activity of fruit which increased at high
temperature might account much for the increase in the liability of fruits to
decay infection.

Similar results were reported by Abed-El-Hady (2001) and Ezzat
(2002},

The same Table (8) indicated that firmness of cantaloupe fruits
decreased gradually and significantly with the advanced storage period and
reached its lowest value after 21 days of storage at 5°C pius 3 days at 20°C.
These findings might be due to the conversion of protopectin to soluble
pectins. (Ryall and Lipton, 1979).

These results are in harmony with those obtained by Abed-El-Hady
{2001) and Ezzat (2002).

Total soluble solids, total sugars and acidity, contents decreased
significantly with the prolongation of storage period {Table, 8).

These resuits might be due to the utilization of these compounds in
respiration.

Table (8) : Effect of storage period on physical and chemical properties
of cantaloupe fruits during storage in 2002-2003 and 2003-
2004 seasons

i Titratable
Weight Flesh Total -
Treatrnent Ig‘sgs Decay ﬁnn?\sess T.5.5. [grn.-‘15::ruogn;nr-uS acidity
o (%} (%) {mg/100
{&} [N) i d.w] ] gm f.w
2002-2003
t harvest — 17.73 | 1509 11.03 1.079

IAfter 14 days at 5°C + 4.103 | 4373 | 1561 | 12889 2.585 0.976
3 days at 20°C
After 21 days at 5°C + 7.154 | 10.18 | 13.43 | 11.80 8.806 0.901
3 days at 20°C

L.8.D. at 5% 0.210 0.263 |0.1932 0.1644 0.0181
2003-2004

t harvest — -~ 16.03 14.69 10.85 1.006

fler 14 days at 5°C +| 4.198 | 4.034 14.04 13.12 9.781 0.939

3 days at 20°C
iAfter 21 days at 5°C + 8.777 | 6.081 11.89 11.70 8.536 0.868
3 days at 20°C
L.8.0. at 5% 0.195 0.187 0.214 0.1305 0.0128

These results were recorded during storage in both seasons, and are
in accordance with those obtained by Abed-El-Hady (2001) and Ezzat (2002).
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CONCLUSION

Calcium and potassium nutrition may face problems in fixation or
unavailability in Egyptian alkali soils. Both elements play a good role for
maintaining cantaloupe with acceptable appearance such as fruit firmness
especially when the cultivar had low shelf-life, i.e. Passport. Results obtained
showed that calcium and potassium treatments can increase crop vield,
average weight of fruits beside improving fruit quality represented as an
increase in fruit chemical constituents (i.e. TSS and total sugars). The data
revealed also that, fruits stored at 5°C for 14, and 21 days in shipment
transfer and fruits kept at 20°C for three days maintained excellent overall
quality when the cultivars were sprayed with calcium and potassium in the
field.
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