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ABSTRACT

Melon {Cucumis melo L.} Passport cuitivar was cultivated in clay loam soil during
the seasons 2006 and 2007. Five slow release urea sources 46%N which were
bentonite coated urea (bentonite-cu), bitumen coated urea (bitumen-cu), wax coated
urea {wax-cu), rock phosphate coated urea {rock phosphate-cu) and calcite coated
urea {calcite-cu) taken from Egyptian Fertilizer Development Center, beside traditional -
urea -as a control, under recommended nitrogen rate (100 kg Nffaddan), were
evaluated. Foliar potassium and calcium application at concentrations (2.5 gm/liter
and 5 gmiliter respectively) were sprayed at stage of fruit development. Yieid, sugar
content, nitrate accumulation, NPK and Ca content and storage ability in melon were
calculated. The two trials were carried out in the Agricultural Experimental Station
Farm of Kaha location, Kulybia Governorate. Obtained results show that there were
significant differences in results between normal fertilizer and slow release fertilizer on
plant and dry weight in both seasons. Moreover, bitumen-cu or wax—cu gave the
highest yield and marketable fruit yield and enhanced fruit quality at harvest
However, nitrate content in fruits were higher in controi plants than in other
treatments. Application of potassium and calcium with slow release fertilizer gave the
highest values of nitrogen, phosphorus, potassium and calcium contents in leaves.
Using calcium or potassium as a foliar application with bilumen-cu or wax—cu as
nitrogen sources improved fruits storability by decreasing weight loss and decay
percentage and maintained fruit quality (firmness, 7.5.5, ascorbic acid content) during
storage at 5C. This improved was much pronounced by the application of calcium
fertilizer with bitumen—cu or wax-cu.

It can be concluded that it is advisable to use slow release fertilizer especially
bitumern—cu or wax—cu urea with potassium foliar application to obtaining the higher
fruit marketable yield with highest percentage of total soluble sold and less nitrate
content in fruit as well as improving fruits storability by decreasing weight loss and
decay percentage during storage at 5C.

INTRODUCTION

- Melon (Cucumis melo L.) is a popular crop in Egypt long time ago. It is
considered a new commercial crop for local consumption and export. Yield
and quality are strongly influenced by different cuitural practices, among
these important cultural variable is fertilizer. Application of nitrogen fertilizers
is most important for raising the production of melon. Several forms of
nitrogen fertilizers are used in Egypt, they include forms of nitrate, ammonium
and urea. The high solubility and mobility of soluble nitrogen fertilizer in soil
are nct always advantage. Loss from such material was very high and ranged
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from 40 to 70% of that added to soil (Hegazy, 1985) and considered as an
environmental hazard. However, in the last decades slow release nitrogen
fertilizers have been developed with the objective of reducing leaching losses
thus supplying N available for a more lasting period. in addition, the
controlled release fertilizer such as coated urea has been used in lower rate
than urea or ammonium nitrate; it would significantly reduce the potential of
ground water contamination by nitrate, Johnson (1991), Ei-Asdoudi (1993)
and Ramadan (2004).

Jacob and Uexill, 1960, noted the main function of potassium is the
maintenance of the physiological state of swelling of the ptasma colioids
which is necessary for the normal course of all metabolic processes, by
maintaining the balance between anabolism respiration and transpiration, it
keep the water economy of the plant in equilibrium and reduces the tendency
to wilting, probably this is connected with the promotion of carbon dioxide
assimilation, the formation condensation and transportation of the sugar, and
the synthesis of protein and fats. Alsc, the absorption and reduction on
nitrate, cell division and many other processes are stimulated by an adequate
supply of potash, furthermore; potassium regulates the activities of many
enzymes and ferment. Thus, the achivity of the respiration ferments is
reduced by potassium, whereby respiration losses are suppressed and
anabolism is promoted. This also results in the better utilization of the
available water. Recent investigations indicate that potassium performs a
specific function in the energy metabolism of plant. Moreover, potassium can
also exert a favorable effect on root development.

In addition, Lester ef al, (2005) found that supplemental foliar K
- applications resulted in significantly firmer fruit with higher K, soluble solids,
total sugars, ascorbic acid (vitamin C) and beta-carotene concentrations than
fruit from control plants.

Calcium ions also are known fo play an important role in the intricate
network of interactions which controls the growth and development of plants
{Leopold et al, 1974 and Hanson, 1983). It was demonstrated that when
plants were supplied with additional Ca, in presence of NH4-N, fresh weight
of aerial parts was increased by 27.2% in cantaioupe, 25.9% in squash,
250% in tomato, 148% in cabbage, 14.5% in radish, 13.3% in chilli pepper
and 21.5% in Swiss chard gver those of normal Ca (Taylor ef al., 1985).

Potassium or calcium play an important role in quality and storability of
fruits (Aydin, 1996) and {Hewedy, 1998) on tomato and (Abdel-Rahman et a/.,
2001) on eggplant reported that foliar application with potassium enhanced
dry matter content, T.5.S and firmness of fruils at harvest. Also, EI-Shehk,
{1988) and Agwah and Mahmoud, (1994) on tomato and Soliman, (2004) on
eggplant, found that foliar spray fertilizer with potassium inhibited weight loss
and decay percentage and maintained quality of fruits during storage.

Calcium is known fo delay senescence of plant tissue espedciaily fruits, so
respiration rate, ripening rate ,ethylene production and softening are reduced
in tissues having high calcium concentration (Wills and Tirmazi,1979). Also,
adding calcium extend storage life for fruits, maintained firmness and vitamin
C content and reduce storage decay and weight loss (Ferguson, 1984, Jeong
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et af, (1998) and Lester and Grusak, (1999) on muskmeion, Abd El-Hady,
(2001) and Rageh, (2003) on cantaloupe

. Conceming the effect of N-sources of fruit storability which was studied
by Abbady et al, (2003), Ei-Bauome, (2005) and Gouda, (2002) they
observed that the application of sulphur coated urea as N-source to plants
significantly improved fruit quality and decreased weight loss and decay
percentage during sterage.

Therefore, the purpose of this study was to evaluate the performance of
some sources of slow release nitrogen fertilizer and foliar potassium and
calcium application at stage of fruit development on plant growth, yield, sugar
content, nitrate accumulation and storage ability of melon fruits.

MATERIALS AND METHODS

Seeds of melon (Cucumis melo L) c.v Passport were directly sown in
open filed at 28™ and 30" March 2006 and 2007 seasons, respectively. The
two trials were carried out in the Agricultural Experimental Station Farm of
Kaha location, Kulybia Governorate on a clay loam soil in texture with pH
value of 8.1 and 1.7 % organic matter. Soil available N, P and K contents
were 36.7 ppm, 4.3 ppm, and 205.5 ppm for the first season and 43.3 ppm,
5.9 ppm and 208.3 ppm for the second season, respectively. Soil analysis
was done by using standard method described by Jackson {1967).

The present investigation was conducted to study the influence of five
slow release urea sources 46%N (bentonite coated urea, bitumen coated
urea; wax coated urea, rock phosphate coated urea and calcite coated urea)
which were taken from Egyptian Fertilizer Development Center, beside
traditional urea as a control, with using recommended nitrogen rate (100 kg
N/faddan), as well as potassium and caicium foliar application at
concentrations (2.5 gmfliter and 5 gm/liter respectively, three time, seven
days intervals} during fruit development on vield, sugar content, nitrate
accumulation, NPK and Ca content and storage ahbility in meion

Seeds were sown in rows, each row was 1.5 m wide and 5m along, plant
distance were 50cm apart. At the time of sowing the slow release nitrogen
fertilizer was added, while traditional urea was added after three weeks of
sowing. The rate of fertilizer was added in side dressed as one dose.

The experiments of this study were executed in a split plots design in
randomized complete block design with three replicates. Sources of urea
were randomly distributed in the main plots while, the sub - plots were
assigned for foliar application with potassium and caicium.

Calcium superphosphate (15.5 % P;0s) and potassium sulphate (48.5 %
K,O) were applied at 200 and 100 kg respectively during soit preparation
according to local recommendation. The bentonite, rock phosphate and
calcite added in treatments were balanced in ali urea treatments using same
materials. The different agricultural practices were applied whenever it was
necessary according to recommendation of agriculture ministry for melon
production.

Residuali soil nitrogen for benionite-cu. bitumen-cu, wax-cu, rock
phosphate-cu, calcite-cu and traditional urea were 18.6. 30.3. 28.3, 237,
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16.9, and 14.09 mgkg" and 34.1, 42,3, 42.0, 37.8, 28.06 and 20.3 mgkg”
for first and second season, respectively. N (NH4+NO3) were determined at
depth of 0.3 m from the beds after harvesting and measured by the Kjeldahl
method described by Bremner and Mulvaney (1982)

Data on growth {plant fresh and dry weight) were recorded ninety days
after sowing. Nitrate content was determined according to the method
recorded by {Singh, 1988) in fresh fruits. Dry weight percentage of leaves and
mineral contents were calculated from determined dry matter of leaves dried
at 70°C and weighed. Samples were digested to determine nitrogen,
nhosphorus, potassium and calcium according to the methods described by
Black (1965) for nitrogen, John (1970) for phosphorus, Brown and Lilteland
{1946) for potassium and calcium.

Average fruit weight and total yield as well as marketable yield were
measured per plot then calculated to tonffed.

All sound and healthy marketable fruits, from plots of the field experiment
were harvested at half-slip stage then transferred to the laboratory at Giza.
The fruits were stored, cleaned with dry towels, where sound and healthy
fruits were chosen for storage, experiment complete randomized design was
adopted having foliar spray fertilizer {3 materials) followed by N-sources (6
sources) and storage period (5 periods) fiteen replication for each treatment
three fruits were put in carton box as one replicate were stored at 5C and
90% RH. From all stored fruits, samples were taken at random from three
replications for each treatment and examined every 7 days intervais.

The following data were recorded:
1- Weight loss and decay of fruits (in percent).
2- Flesh firmness was measured by using Magness and Ballav F pressure -
tester equipped with 3/16 inch 2 plunger adjusted in Newton (as
recommended by ASHS post harvested working group (Wills el al. 1981).
3- TSS% : .
4- Ascorbic acid was determined according to (A.O.A.C., 1892} as mg/100g
fresh weight. '
Statistical analysis of data was done according to Snedecor and Cochran
(1980).

RESULTS AND DISCUSSION

Part 1: Vegetative growth, yield and mineral content:

Data of plant growth expressed as fresh and dry weight are recorded in
Table (1). Results show that application of slow reiease N-fertilizers resulted
in highly significant increase of the plant growth compared with traditional N-
fertilizer (urea). Also, it was noticed that fresh weight had significantly
increase with spraying of potassium followed by calcium. However, the plants
which spraying with distilated water (control) gave theé lowest values. Same
trend was found with dry mater percentage in both seasons.

With respect to the form of N-application, it was observed that the
bitumen coated urea gave the highest values for plant growth in hcth
seasons. This phenomenon could be explain on the basis of dissolution rate,
since, bitumen is low dissolution rate followed by wax, roeck phosphate,
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bentonite and calcite, respectively. Low dissolution rate may enhance the N-
efficiency through minimizing N-loss (El-Alia and Abou Seeda, 1996b) and
Vallgjo et al., 1983). On the other hand, the addition of slow release fertilizers
with potassium foliar increased all parameters under study as compared with
the control freatment.

Data reveal that, coating urea with various coating materials, i.e.,
bitumen, wax, rock phosphate, bentonite and calcite, significantly increased
the fruit weight, total yvield and marketable yield in melon compared with the
control (urea). Moreover, the greatest increment occurred when urea applied
as bitumen coated urea (Table1). Similar results were obtained by Wilis, 1979
who reported that the application of slow release fertilizer increased the yield
of cucumber by 8-10%. It was also shown by Kulyukin and Litviov (1984),
Gerzeral and Denmez (1988). Same results were observed by Nasr-Alla et al.,
(1998) an potato and El-Asdoudi (1993) on cucumber.

Foliar application with potassium and calcium increased significantly fruit
weight and yield (total and marketable) of melon in both seasons, potassium
gave the best results. These finding was harmony with Lester et al.,, (2005).
Concemning with the interaction on fruit weight.and yield, data in Table (1)
show that the high fruit weight and high yield were arranged by treatments as
follow: bitumen coated urea, wax-cu, rock phosphate-cu, bentonite-cu,
calcite-cu and urea with potassium fofiar. '

Regarding to the effect of nitrogen sources on nitrate contents, data
presented in Table (2) show that in the two seasons the highest NO,
concentration of melon fruits were recorded in case of applying urea as a
source of nitrogenous fertilizer. This result are in agreement with that
obtained by Ombodi et al, 2000, they .indicated that application of siow
release nitrogen fertilizers decreased nitrate content were attributed to lower
nitrate availability in the soil caused by the controlled-released characteristic
of slow release ferfilizers. Concerning with foliar application of potassium and
calcium, data show that the application of potassium reduce significantly the
nitrate content of melon fruits. This results are in harmony with those
obtained by El-Asdoudi (1993), Hanafy Ahmed et al, (1997) and Abou Eil-
Nasr (2002), they found that a negative relationship between potassium
concentration and nitrate accumulation. On the other hand, the reduction in
nitrate concentration by calcium foliar can be attributed to calcium application
may. increase the anionic concentration in leaves and hence encourage the
reductase system of the plant to convert NO, to amines in order to establish
the ionic balance. .

The reduction of NO, will further increase the amine groups leading to the
formation of amino acids and protein. These results are in harmony with
those obtained by Tataat {1995) on lettuce plants.

The interaction between slow release fertilizer and foliar application on
nitrate content was recorded in Table {2). Potassium application with
bitumen-cu, wax-cu, rock ph.-cu reduce the nitrate content in melon fruits.
The fruit quality improvement may be referred to slow release nitrogen
fertilizer application, which may secure available regular source for nitrogen
supply, Ramadan (2004).
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Table {1):

Effect of slow release nitrogen fertilizers with foliar potassium and calcium application on fresh
weight/plant, dry weight/ plant, fruit welght total yield and marketable yield/fed in melen during the two
season of 2006 and 2007.

P Plant fresh weight/ Dry weight / Fruit fresh weight/ Total yield/fed, Marketable

Characters plant (g} _plant (%) plant{g} {ton} _yieldffed. (ton}
2006 2006 2006 2006 2006
Foliar spray | K Ca Con. | Mean | K Ca | Con [Mean | K Ca | Con j Mean | K .| Ca jCon [Mean| K | Ca [ Con | Mean
bentonite-cu |s7260 [56020 |4sa87 53759 |2085 |2197 |4056 |2146 |81333 |70166 |50833 |734.44 [13.96 [13.75 J41.58 31311 j1358 J1s34 [11.48 | 1270
bitumen-cu  !65726 162462 |52513 |60067 |26.04 |2494. 12096 | 2398 |890.00 8833 |793.33 |8snes |18.02 11498 |1358 |1563 (1760 j1ave |133g | 1531
wax-cu 63115 (60044 | 55871 1596.77 (2520 |37 [2231 2383 {85333 {62416 |790.00 [82250 [17.25 (1543 (1318 {1529 [1702 [1520 1285 | 1506
rock ph.-cu 161696 160406 [564.9) |59531 |24.63 (2442 t2255 [2377 |830.00 8668 [726.66 |794.44 |1590 11437 [1475 [14.00 [1564 |14t |11.48 | 1375
calcite ~cU 54141 [54024 [504.31 [529.65 [2161 2157 [20.13 12411 [69500 167333 67666 [646.33 [12.75 (1251 [1142 |12.22 12296 |12.02 [1093 [1174
urea 42650 [21241 |382.47 §407.13 j2003 |1946 [1027 |20.25 53000 [500.00 147833 [50111 11137 11103 {1073 1104 {1041 [10.08 Jo7s | 1008
Mean 573.48 55633 (50425 2290 12217 |20.13 768.61 |747.36 |659.72 14.68 |1368 |12.04 1446 (1325 [1162
2007 2067 2007 2007 2007

bentonite-cu [600.46 |584.22 [s0e.38 [56368 5397 12332 |202s (2250 |820.35 [740.37 [g00.05 |750.00 11408 (1204 |1148 11253 |1366 {1164 le1.08 | 1213
bitumen-cu_ |639.73 62535 {s77o0 (81402 o554 2497 |2304 {2451 [BB017 {86300 |B05.97 |849.33 [15.88 [14.57 |1263 [14.38 [15.60 |14.38 |12.44 | 1417
wax-cu 637.75 57641 [s5048 |588-20 [o546 |2301 [2108 [2348 87005 [Bsea4 |78300 lmacop 11824 [1500 |1246 J1423 |1502 (1478 |12.24 | 1401

rock ph-cu 608.59 [59371 j860.33 197532 |p430 |2a70 [2107 |2332 |sevar [saet7 [77822 je2833 |14.81 |13.00 [12.15 [13.35 |14.56 {1284 [11.99 | 1310

_calcite—cu 58655 155663 [541.64 |59220 Jos4y |o090 [2162 [2245 78514 [742230 |700.06 [74333 J1318 §12.21 1168 }1235 {1271 [11.76 [11.23 | 1180
urea J41583 41090 |301.07_ [40583 [o060 |1940 11901 l2020 leos11 67821 |59144 |es567 |11.78 |11.55 |1058 [11.30 |11.18 1095 |98s | 1070
Mean ]57704 [56621 [51948 2322 (2220 [20.74 818,63 [7a7.17 |72683 14.15_{13.08 {11.83 1380 j1273 1148
LS.D. a1 5% 1" season
Urea sources (A} 18.38 0.73 47.64 1.12 112
Foliar application (B) 13.00 0.51 33.68 0.79 0.79
AxB 31.84 1.27 82.51 1.94 1.94
L.5.D. at 5% 2" season
Urea sources (A) 211 0.88 40.92 0.51 0.51
Foliar application (B) 19.17 0.62 28:94 0.36 0.36
AxB 46.95 1.53 70.88 0.89 0.89
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Table (2): Effect of slow release nitrogen fertilizers with foliar potassium and calcium application on nitrate content
in melon fruits and mineral contents in leaves of melon d

two season of 2006 and 2007.

uring the

Characters Nitrate content {ppm) Nitrogen % Phosphor % Potassium % Calclum %
2006 2006 ) 2006 2006 2006
Foliar spray | K | Ca | Con. [Mean] K Ca | Con. | Mean| K Ca | Con. |Mean! K Ca | Con. |Mean| K Ca | Con. | Mean
entonite-cu (285713228 [40.24 {3370 321 | 316 | 312 | 316 | 020 | 028 | 0.28 } 0.28 | 467 | 4.40 | 300 [ 432 | 030 | 040 | 0.38 [ 039
bitumen-cu 20.54(21.91 2541|2262 398 | 381 | 372 | 383 [ 035 [ 034 | 033 | 034 | 521 | 505 | 486 | 504 [ 042 | 042 | 042 | 042
axX-Cu 20.73{ 2254 [ 2967 (2431] 382 | 369 | 344 { 365 {032 | 031 /031 031 /611 ]| 493 | 450 | 487 | 041 ] 0.41 | 0.39 | 0.40
ock ph.-cu 2169/2542 (3922|2877 | 338 | 331 1329|1332 1030 (029 029 | 029|492 483 (45914781040 | 041 | 039 | 040
calcite —cu 20.77|32.97 1416413479 316 | 202 | 261 | 289 | 028 | 026 | 0.23 | 025 | 460 | 428 | 3.78 [ 421 | 035 | 040 | 035 [ 0.37
Lrea 31.52133.91 (404973531 | 301 | 295 1 255 | 283 1927 1026 | 023 | 025 | 419 [ 392 | 374 § 395 ] 035 | 0.40 | 0.33 | 0.36
Mean 25.47] 28.17 | 36.11 342 330 | 312 - 0.30 | 020 | 027 478 457 | 4.24 039 | 041 | 038
2007 2007 2007 2007 : 2007

ntonite-cu 1277673047 3643 [32.22 [ 381 [ 359 | 318 | 352 | 0.34 | 0.32 | 0.28 | 0.31 | 394 | 3.87 | 3.83 | 388 | 0.41 | 0.43 | 0.40 | 041
itumen-cu 18.73/20.10 } 2660 ] 21.81) 425 | 442 | 306 | 411 ] 038 | 037 | 035 1 0.36 | 488 | 467 ] 456 | 470 | 044 | 050 | 0.40 | 045
t_vgx_g;gp__ ... 1189212273|27.86)|2317 )| 417 1 4.02 | 374 | 397 1 037 [ 036 | 0.33 [ 035 | 444 | 4.33 | 422 ] 432 | 041 | 047 | 0.41 | 043
ock ph.cu  (19.87{23.60 [ 37.41[26.96| 401 | 394 [ 374 | 389 [ 036 { 035 [ 033 (034 | 414 | 407 {403 | 408 { 042 | 0.44 | 040 | 042
Kcalcite —cu  [2862/31.16 /3083 |3320] 375 | 349 | 308 | 344 } 034 | 031 ] 0.27 | 030 | 387 | 358 | 320 ] 355 | 0.40 | 0.41 } 030 | 040
lurea 29.71|3210 | 3867 [ 3349 | 342 | 320 | 305 [ 322 1 031 [ 020 | 027 | 028 | 369 [ 362 | 313 | 348 1 030 | 040 [ 0.38 1 030
ean 23.93( 26.69 | 34 .80 390 (372 345 034 | 033 [ 0.30 416 [ 402 | 3.B2 041 | 0.44 | 040
L.5.0. at 5% 1st season .
Urea sources {A) 3.16 0.11 0.03 0.42 0.04
Foliar application (B) 2.23 0.08 0.02 0.30 0.02
AxB 5.47 0.19 0.05 0.73 0.06
L.S.D. at 5% 2nd season
Urea sources {A) 3.15 0.34 0.03 0.14 0.03
Foliar application (B) 2.24 0.24 0.02 .09 0.02
AxB 5.48 0.59 0.05 0.24 0.05
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Also, data in Tabie (2) reveal that the contents of leaves with nitrogen,
phosphor, potassium and calcium were influenced by adopted treatments
during the both seasons. The highest vaiues of N, P, K and Ca were recorded
with adding slow release fertilizer comparing with urea. Also, the foliar
application of potassium and calcium increase significantly the characters
mentioned above. Application of bitumen-cu, wax-cu, rock ph-cu, bentonite-
cu and calcite—cu markedly increase the N, P, K and Ca comparing with urea
treatment in both seasons. These results could be explained by minimizing
the mineralization process of nitrogen to the plant growth and reducing partia!
loss of urea-N through NH; volatilization following by urea hydrolysis to
(NH4)2CO, (Tomar at al., 1985).

With respect to effect of foliar potassium and calcium application on
mineral contents, data in Table (2) show that potassium foliar caused a
significant increasing in all mineral content in leaves, whereas, caicium foliar
incremernt generally the mineral content in leaves especially calcium content.
Concerning with interaction between nitrogen sources and foliar application
on N,P.K and Ca, data in Table (2) reveals that the best values were obtained
with slow release fertilizer especially bitumen-cu and potassium application.
These results are in harmony with El-Sherbieny ef al, (1986). This
phenomena is due to the role of potassium in promotes water uptake,
regulates nutrients transiccation in plant and enhances N uptake and protein
synthesis (Mengel, 1997).

Part 2: Postharvest properties:
Weight loss%

Data in Table (3) show.that foliar application with potassium and calcium
caused significant effect on fruit weight loss percentage. However, spraying .
cantaloupe plants with these materials inhibited the weight loss% in fruits
during storage. Whereas the highest values of weight loss were found in
untreated plants. Calcium treatment was the most effective treatment in
respect to weight loss. Obtained results are in agreement with those obtained
by Lester and Grusak -{1999) whose reported that softening was asscciated
with muskmelon fruits weight loss, and Ca maintained fruits more firm during
storage and subsequently reduce fruit weight loss.

The favorable effect of calcium treatments in reduction of weight loss of
cantaloupe fruits during storage may be due to that calcium stimulated pectin
formation in the leaves and in their outward flow and accumulation in fruits. At
the sometime calcium reduced the activity of pectolytic enzymes within the
fruits (Gawish et al,, 1991).

Minimizing weight loss of cantaloupe fruits during storage with potassium
treatment might be explained on the bases of the physiological role of K in
increasing the osmotic potential in the cell of fruits (Gardener et al., 1985)
which diminished the weight loss in fruits during storage.

Regarding to the effect of nitrogen sources on weight loss, data
presented in Table (3) show that the highest value of weight loss were
recorded by applying urea as a source of nitrogen. However, the lowest value
was oblained by treated with bitumen-cu, wax-cu and bentonite—cu. These
results may be explained by using slow release nitrogen fertilizer reduced
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respiration rate and physiological changes of fruits during storage {Abbady et
al., 2003 and EL-Bauome, 2005).

Table ({3): Effect of slow release nitrogen fertilizers with foliar
potassium, calcium application and storage period on
weight loss (%) of cantaloupe fruits during the two
seasons of 2006 and 2007.

2006 2007

Foliar| N-sources Storage period Storage period

spra treatments 7 14 21 28 7 14 21 28

Py days days days days Mean days days days days Mean

bentonite-cu | 1.58 2.29 3.89 549 3.31{1.60 211 444 580 349

bitumen-cu | 1.46 2.00 3.40 450 284|149 221 367 520 314

wax-cu 1.46 220 3.81 541 322|148 223 385 544 3.25

¥ Jrock ph-cu [1.55 2.27 397 557 334|158 230 399 5860 3.37

calcite —cu 159 229 3.8% 549 332;163 230 394 548 334

Urea 1.63 260 3.90 580 348|166 2.37 4.01 559 3.41

Mean 1.55 2.28 381 538 3.25{157 225 388 552 3.33

bentonite-cu | 1.54 214 294 434 274|159 218 352 479 3.02

bitumen-cu | 1.30 191 3.30 471 2811135 189 301 471 277

wax-cu 1.40 2.00 3.43 482 291|142 221 347 485 299

S |rock ph-cu | 141 203 3.45 486 294|143 2.06 347 488 296
Calcite~cu 1563 218 3.59 499 3071155 220 361 501 3.09
Urea 1.61 231 372 514 320163 233 376 518 3.23

Mean 147 210 341 481 2941150 216 347 490 3.0
bentonite-cu | 1.67 242 4.07 573 347|171 247 412 577 352
© jbitumen-cu }1.51 225 3.91 555 331|154 228 3595 559 3.34

g wax-cu 1.53 2.35 397 562 337157 238 401 566 341

£ |rockph-cu |1.59 243 4.03 568 343|163 248 4.08 572 348

2 | Calcite—cu 162 233 -3.93 558 3.37|1.66 236 3.98 563 3.41

Urea 178 263 424 589 364|179 266 4.28 593 3.67

Mean 1.62 240 403 568 3431165 244 4.07 572 347
bentonite-cu | 1.60 2.28 3.63 519 318163 226 403 545 3.34
bitumen-cu | 1.42 205 3.54 492 298,146 216 3.54 517 3.08
wax-cu 1.46 218 3.74 528 317 149 227 378 532 321
rock pn-cu | 1.52 224 3.82 537 324|155 228 385 540 3.27
Calcite—cu 1.58 227 380 535 325|161 229 3.84 537 328

Mean of
N-sources

Urea 1.67 251 395 561 344|169 245 402 557 343
Mean 1.54 226 3.75 528 1 1.67 229 384 538

L.8.D. at 0.05%
Urea sources(U.S) 0.04 0.55
Foliar spray (F.T) 0.1 .09
Storage period{S.P) 0.34 0.31
{US) X (F.T) 0.08 0.07
(US) X(5.P). 1.90 1.07
(FT} X (5.5 1.30 1.5C
(US) X (FT) X({5.P) 2.02 3.01

The results in the same table indicate a progressive increase in the
percentage of loss in cantaloupe fruit weight during storage. These may be
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due to the loss in moisture through transpiration and loss in the dry matter
content through respiration process (Rageh, 2003).

Interaction effect between follar spray with K ad Ca and slow release
nitrogen given in Table (3) recorded that calcium application with bentonite-cu
and bitumen-cu or potassium fertilizer with bitumen-cu reduced the weight
loss percentage in cantaioupe fruits during storage.

Regarding interaction between foliar spray, N-sources and storage
period, as shown in Table (3) show that, calcium foliar application significantly
reduced weight loss of fruits under all nitrogen sources during all storage
periods.

Decay%

Data in Table (4) indicate clearly that foliar application of potassium and
calcium had significant differences in decay percentage of cantaloupe fruit
during storage. In this respect, all treatments were much better in reducing
decay percentage, whereas untreated cantaloupe fruits had the highest
decay percentage, from the obtained data it was reasonable to say that, fruits
obtained from plants fertilizer with foliar calcium surpassed those fruits
obtained from plant treated with potassium in minimizing fruit decay during
storage. These results were true in the two seasons. These findings are
supported by the work of Abd-El-Hady, (2001) and Rageh, (2003) on
cantaloupe.

Calcium application can significantly reduce postharvest decay by
strengthening the cell wall matrix and presumable enhancing resistance to
attack by fungi and bacteria (Poovaiah, 1886). The proportion of Ca pectate
in cell well is also importance for the susceptibility or reacceptance of the
tissue to fungal and bacterial infections (Poovaiah, 1988).

This favorable effect of potassium treatment may be attributed to the
inhibitory effect of potassium on the development of certain type of
microorganisms during storage of cantaloupe fruits. Abd Ei-Rahman and
Hosny (2001) on eggplant attributed similar results to that K encouraged the
formation of rapid cell walt and enhanced the thickness of cuticle or epidermis
cells.

With respect to N-source, data in Table (4) show that application of slow
release nitrogen fertilizers decreased decay percentage during storage
whereas, the highest decay were recorded in case of applying urea as source
of nitrogen. On the other hand, the lowest decay percentage was recorded by
treatment with bitumen—cu and wax-cu. These results are in agreement with
that obtained by El-Bauome (2005).

With regard to decay during storage data in Table (4) indicate that a
progressive and continuous increase in percentage of decay was noticed till
the end of storage period in both seasons. This finding may be due to the
continuous chemical and biochemical changes happened in the fruits such as
moisture concentration and transformation of complex compounds to simple
forms of more liability to fungal infection such as solid protopectin to the
soluble pectin form.

The interaction between foliar fertilizer and N-sources on decay
percentage during storage data in Table (4) show that calcium treatment with
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bitumen-cu reduced the decay percentage of cantaloupe fruits during
storage.

Interaction between foliar fertilizer , N-sources and storage period data in
Table (4) revealed that the lowest decay percentage after 28 days of storage
was observed in calcium foliar application in presence of bitumen-cu and
wax-cu or potassium treatment with bitumen-cu.

Table {4): Effect of slow release nitrogen fertilizers with foliar
potassium, calcium. application and storage period on
decay (%)of cantaloupe fruits during the two seasons of
2008 and 2007.

2006 2007

Foliar | N-sources Storage period Storage period
spray | treatments 7 14 21 28 7 14 21 28

days days days days days days days days
bentonite<cu | 0.0 06 t7 52 19 ;00 17 62 52 30
bitumen-cu 00 00 00 06 02 {00 00 11 17 07
wax-cu 00 00 06 17 06-;00 00 17 52 1.7
¥ rock ph.-cu 00 00 17 17 09 |00 08 52 66 15
caicite —cu 00 06 52 52 28 (00 11 52 66 32
urea 00 14 52 75 35 |00 17 66 69 38

Mean 00 04 24 37 16 |00 09 42 51 23
bentonitescu | 0.0 00 ©€6 17 06 |00 00 17 52 17
bitumen-cu 00 00 00 06 02 (00 00 08 1.1 04
wax-cu 00 00 00 06 02 |00 00 17 62 17

& lrockph-cu |00 00 00 17 04 {00 00 17 52 17

caicite —cu 00 00 06 52 15|00 00 17 66 21

urea 00 11 17 66 19 |00 17 66 69 38

Mean 00 02 02 27 0800 03 23 50 19

bentonite-cu | 0.0 1.7 52 66 34 |00 17 52 66 34

bitumen-cy | 00 06 11 52 17 |00 06 17 52 19

5 |wax-cu 00 06 17 66 2200 11 52 66 32

2 lrockph-cyu |00 17 52 67 34 ;00 11 52 69 33
2 lcalcite —cu 00 52 52 6% 43 |00 17 52 B8 35|

urea 00 52 75 75 51 |00 52 69 75 49
- Mean 00 25 43 66 34 |00 19 48 66 34
bentonite-cu ; 0.0 08 25 45 19 |00 11 40 57 27
bitumen-cu 00 02 04 21 07 {00 02 11 27 10
wax-cu 00 02 08 29 09 |00 04 29 57 22
rock ph.-cu 00 06 23 34 18 100 06 40 61 22
caicite —~cu 00 19 37 58 28 |00 08 40 67 29
urea 00 25 64 72 35100 29 67 71 42
Mean 00 10 23 43 00 10 38 56
*Not statistically analyzed

Mean of
N-sources

Firmness

Data in table (5) indicate that foliar application with potassium or calcium
enhanced the firmness of cantaloupe fruits, whereas the highest firmness of
fruits was obtained from plants treated with calcium or potassium in both
seasons, Thus spraying plants with calcium being. the most effective
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treatment.The lowest firmness was noticed for fruits obtained from un treated
plants.

These results may be due to calcium ions are bound to the pectins
present in the cell wall (Demary et al, 1984). Pectins are composed of
polygailacturcnic acid residues in a chain with rhamnose insertions in this
chain (Preston, 1979). The rhamnose insertion puts a marked link in this
chain, leaving spaces for the insertion of a series of cations (Grant ef al,
1973). The formation of cation cross-bridges between pectic acids or
between pectic acids and other polysaccharides with acid groups may make
the cell wall less accessible to enzymes occurring in the fruit {which cause
softening) or to enzymes produced by fungal pathogens {which cause decay)
{Tepfer and Taylor, 1981).

Maintain fruit firmness during storage with potassium treatment may be
due to that K increased the osmotic potential and water uptake (Epstein,
1872) and allows less water loss (Humble and Hsiao, 1969) and this in turn
increased the fruits firmness. Concerning the form of N-application it was
noticed that coating urea with various toating materials, i.e. bitumen, wax,
rock phosphate and calcite, significantly increase the frits firmness compared
with the control {urea) during storage. Moreover, the greatest increment
occurred when nitrogen applied as bitumen coated urea.

With respect to storage period, it appears from data presented in Table
{5) that cantaloupe fruits before storage were firmness then at the end of
storage periods. Fruits firmness significantly affected by the storage periods.
Thus, there was a significant reduction in fruits firmness by the prolongation
of storage periods in both seasons. These results are in agreement with
Rageh, 2003 on cantaloupe

The decrease in fruit firmness may be due to the gradual breakdown of
protopectin to lower molecular weight fractions which are more soluble in
water and this was directly correlated with the rate of softening of the fruits
(Wills et al., 1981).

The interaction between slow release nitrogen fertilizer and foliar
application with K and Ca was observed in Table (5) calcium or potassium
application with bitumen-cu maintained firmness during storage. These
results were true in two seasons.

The interaction between foliar application, slow release nitrogen fertilizers
and storage periods, data indicated that calcium foliar application with
Bitumen—cu as ‘nitrogen sources, exhibited significantly higher firmness
compared with those of other treatment or control during all storage periods.

These resuits were true in the tow seasons and might be attributed that
these foliar spray with fertilizers increased available calcium and potassium in
the plants {Linardkis and Tsikalas, 1988) and in turn they increased firmness
of the fruits {Ogbadu and Easmon, 1989).
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Table (5): Effect of slow release nitrogen fertilizers with foliar
potassium, calcium application and storage period on
flesh firmness (pound/inch®) of cantaloupe fruits during
the two seasons of 2006 and 2007.

2006 2007
Foliar| N-sources Storage period (day) Storage period {day)
spray | teatments | jo, 7 44 21 28 . fzem 7 14 20 28 Lo
day days days days days day days days days days

bentonitecu | 23.3 207 168 13.7 108 1713220 198 158 128 105 162
Bitumen<u | 265 235 194 157 124 185 |253-228 183 150 122 187
wWax-Cu 227 202 166 135 107 167 (243 219 1756 144 117 180
¥ |rockph-cu |237 211 173 140 111 174 (215 196 157 128 104 160
calcite ~cu 223 198 162 131 103 163|223 201 161 132 107 165
LUrea 201 179 147 119 94 1481215 196 156 128 104 160

Mean 231 206 189 137 108 170 [228. 206 165 135 110 169
bentonite-cu | 24.2 220 178 148 12t 182|241 219 17.7 148 122 181
Bitumen-cu | 28.3 257 208 17.3 142 213 (272 247 200 166 136 204
wax-tu 245 223 181 150 123 184 [270 246 199 168 138 204

8 lrockphcu |241 219 17.7 147 121 181 1252 228 185 154 126 189
calcite —cu 232 291 171 142 112 174 (241 2109 178 148 122 182
Urea 217 197 159 132 108 163 (2.7 197 159 133 118 185
Mean 243 221 179 149 121 183 249 2286 183 153 127 188
bentonitecu | 221 19.8 156 127 105 16.1 {223 198 157 127 101 161
Bitumen-cu | 226 203 180 131 106 165|248 2249 174 142 112 179
‘g wax-cu 225 203 160 127 104 163 |23y 211 167 135 107 17t
£ rock ph.-cu 228 205 162 132 105 166 |23.7 200 156 138 103 167
ES caicite —cu 222 195 154 126 101 160|231 206 162 132 104 167
Urea 197 176 141 115 92 144 202 178 142 116 91 146
Mean 220 197 156 126 102 160 (230 203 170 132 103 165
bentonite-cu | 23.2 208 168 137 111 171 (228 205 164 135 109 168
« |Bitumencu [ 258 232 187 154 124 191 [258 232 186 153 123 130
k] ‘é" wax-cu 232 209 169 129 110 170250 225 180 149 121 185
§ g rock ph.-cu 235 212 171 140 133 178 {222 208 166 140 117 170
= ; calcite —cu 226 201 162 133 105 166 |23.2 209 167 138 111 171
Urea ‘226 164 148 122 98 156 |11 191 152 128 105 157

Mean 235 208 168 136 114 234 212 169 14.00 11.3

L.5.0. at 0.05%

Urea sources{U.5) 1.1 0.2
Foliar trgatments (F.T) 0.9 0.6
Storage periods{S.P) . 0.5 0.3
(U.85) X (F.T} 0.3 0.5
{U.5) X (5.P) 1.4 1.7
(F.T} X (S.P) 1.1 21
{U.8) X {F.T) X (5.P) . .3 ar

T.8.5 and ascorbic acid contents

Data in Table (B)and (7) indicated that foliar application with potassium
and calcium enhanced T.S.5 and ascorbic acid content in fruits during
storage, whereas the highest values of T7.5.5 and ascorbic acid were
obtained from plants sprayed with potassium followed by calcium.

The lowest ones obtained from untreated plants. Similar results were
obtained by Gawish et al, (1991} on cucumber. Rageh (2003) on cantaloupe
and Abd El- Rahman et al,, (2001} on eggpiant, they showed that potassium
or calcium fertitizer increase T.5.S and ascorbic acid content in the fruits and
these treatments play an important rofe in storability of fruits during storage.

The noticed superiority of Ca foliar spraying in increasing T.5.S and
ascorbic acid contents, which involve soluble sugar and other soluble organic
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compound, may return to their enhancing effect on photosynthesis process
and photosynthesites accumuiation in fruit.

Regarding to the effect of nitrogen sources on T.S.S and ascorbic acid
contents, data in Table (6 and 7) show that coating urea with various coating
materials significantly increase the mentioned contents compared with the
control (urea) during storage. Moreover, the greatest increment occurred
when applied that T.5.5 and ascorbic acid contents of fruits were significant
reduction in mentioned contents by the prolongation of storage period in both
seasons.

Table (B): Effect of slow release nitrogen fertilizers with foliar
potassium, caicium application and storage period on total
soluble solids (%) of cantaloupe fruits during the two

seasons of 2006 and 2007.
2006 2007
Foliar tl':-st:urceg Storage period (day) Storage perlod (day)
spray) treatments rooro 12 2 28 zero 14 28
. day T days days days days Mean da T days days 21 day: days Mean

entonite-cu {108 106 10.3 95 93 10.1(125 123 121 112 112 119
itumen-cu 13.7 135 132 124 121 130147 146 144 137 133 441
vax-cu 125 123 120 112 167 11.7}13.8 136 134 125 121 131
x ockph-cu [112 109 107 99 94 1041131 125 128 117 111 122
ralcite —cu 106 103 100 92 90 98 |11.1 109 107 98 93 104
rea 93 91 88 82 78 86 (77 76 74 66 62 71
viean 11.4 111 408 101 97 106)122 119 11.8 108 105 115
entonite-cu (102 100 98 91 88 96 (103 101 98 89 83 95
itumen-cu  [12.4 122 11.9 114 10.7 11.7(121 119 117 106 102 11.3
vax-cu 11.4 11.2 109 104 98 107133 131 129 117 112 124

8 ock ph.-cu 10.8 108 103 95 91 10.1(|118 116 114 105 100 111

alcite —cu 102 99 95 87 82 93102 100 98 83 80 93

rea 86 83 80 72 58 78|73 71 69 63 606 6.7

Wean 106 104 1041 93 A9 0958|108 106 104 94 80 10.0

entonitecu | 96 94 92 87 82 90|83 81 78 6% B4 75

itumen-cu 122 118 114 108 104 11.3(120 118 115 103 10.0 11t

'g vax-cu 11.2 109 107 100 98 105115 113 111 102 98 108

£ Pck ph.-cu 105 103 100 9.7 93 100(11.0 107 104 96 92 102

Z alcite —cu 100 97 95 9t 88 94|97 95 83 85 81 080

irea 83 81 78 72 69 77|72 70 68 59 54 65

vean 103 100 98 93 89 67 |100 97 95 86 82 92

entonite-cu {102 100 98 91 88 096|104 102 99 90 86 96

« Yitumen-cu 12.8 125 122 114 111 1204129 128 125 115 112 122

k] gilax-cu 11.7 115 112 104 101 110129 127 125 115 t1.0 121

§ 3 pck ph.-cu 108 106 103 97 93 101|120 116 115 106 10.% 112

EZ‘P}aicite—cu 10,3 160 97 90 87 95103 101 99 89 85 95

jrea 87 85 82 75 72 80174 72 70 63 59 4.8

{ Meal10.8 10.5 10.2 95 g2 100(11.0 108 106 96 9.2 10.2
-5.D. at 0.05%

Jrea sources(U.5) 0.03 0.15

“oliar treatments (F.T) 0.50 0.11

Storage pericds(S5.P) 0.10 0.18

Uu.s) X {F.T) 0.05 0.20

u.s) X(s.P) 0.33 0.41

F.T) X (S.P} 0.15 0.07

u.5) X {F.T) X(S.P} 1.88 2.14
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Table (7): Effect of slow release nitrogen fertilizers with foliar
potassium, calcium application and storage period on
ascorbic acid {mg/100g fresh weight) of cantaloupe during

- the two seasons of 2006 and 2007.

2006 2007
Foliar| o urces Storage period (day) Storage period (day)
SOy | yootments | 22670 7 14 21 28 . zeo 7 14 21 28

day days days days days day days days days days
bentonite-cu | 28.7 26.7 254 22.8 194 246|284 26.7 246 214 184 239
bitumen-cu 294 27.3 259 234 199 252 |29.0 27.3 251 21.8 188 244
Wax-cu 279 259 246 222 189 239:286 269 247 215 185 240
X jockph-cu (285 26.5 252 227 193 244 :285 268 246 214 184 239
calcite -cu | 27.9 259 246 222 189 239275 259 23.8 20.7 17.8 231
nrres 27.5 256 243 219 186 2361263 247 227 198 17.0 221
Mean 283 263 250 225 191 2431281 264 243 211 181 236
hentonite-cu | 29.7 276 26.2 236 201 255297 27.9 257 223 192 249
bitumen-cu | 29.6 275 26.2 235 200 254 |296 27.8 256 223 192 249
Wax-Cu 285 265 252 227 193 244 (285 26.8 246 21.4 184 239

S rockphcu [ 284 264 251 226 19.2 243|284 267 24.6 21.4 184 239
calcite —cu 28.6 265 253 227 193 245|286 269 247 215 185 240
urea 279 250 246 222 189 239|283 266 245 21.3 183 238
Mean 28.8 268 254 229 195 247|289 27.1 249 21.7 187 243
bentonite-cu | 27.2 253 24.0 216 184 233 (272 2586 235 205 176 229
hitumen-cu 28 261 247 223 189 239280 26.3 242 211 181 235
‘g Wax-cu 276 257 244 219 187 237|276 259 238 208 179 232
£ ‘ockph-cu |27.1 252 239 215 183 23.2{27.1 255 234 204 175 228
< calcite—cu | 27.3 254 241 217 185 234|273 257 236 205 177 229
Jurea 27 251 239 215 18.2 2311274 258 23.7 206 17.7 230
Mean 274 255 242 218 185 235|274 258 23.7 206 17.3 231
bentonite-cu -{"28.5 26.5 252 227 193 245 (284 267 246 214 184 239
» Pitumen-cy  |129.0 269 256 23.1 196 249|289 27.1 249 21.7 187 243
"5§ wax-cu .| 28.0 26.0 247 223 189 239|282 265 244 21.2 183 237
§3 rock ph.-cu | 27.8 25.9 246 221 188 23.8 |28.0 26.3 24.2 211 181 235
22'9 calcite —cu 27.9 259 247 222 189 239|278 261 240 209 179 234
nirea 275 255 243 218 186 235|273 25.7 236 206 177 229
Mean| 28.1 26.2 248 224 19.0 281 264 243 21.2 182

L.S.D. at 0.05%
Urea sources(U.S) 0.07 0.02
Foliar treatments {F.T) 0.10 0.70
Storage periods({5.P) 1.70 2.40
(U.S) X (F.T) _ 0.05 0.34
(U.5) X (3.P) 0.80 1.04
(F.T) X {(8.P) 0.23 : 0.76
u.s) X (F.T) X(5.P) 2.30 3.06

The reduction in T.5.8 and ascorbic acid contents during storage may be
due to the higher rate of sugar and ascorbic acid loss through respiration than
the water loss through transpiration (Wills et al., 1981) .

The interaction between foliar application and slow release nitrogen
fertilizers was observed in Table (6 and 7) potassium or calcium application
with bitumen-cu as nitrogen source, exhibited significantly higher T.T.S and
ascorbic acid contents compared with those of other treatment or contro}
during storage..
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interaction between foliar application, slow release nitrogen fertilizers and
storage period, data in Table (6 and 7)show that potassium or calcium
application significantly maintained T.T.S and ascorbic acid contents of fruits
under nitrogen sources during all storage periods.
It can be concluded that it is advisable to use slow release fertilizer with
potassium to obtain the higher fruit marketable yield with highest percentage
of total soluble sold as well as less nitrate content in cantaloupe fruit. Using
calcium or potassium as a foliar application with bitumen-cu or wax—cu as
nitrogen sources improve fruits storability by decreasing weight loss and
decay percentage and maintained fruit quaiity {firmness, T7.5.8, ascorbic acid
content) for 28 days during storage at 5°C. This improving was much
pronounced at the application of calcium fertilizer with bitumen—-cu or wax—cu.
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