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ABSTRACT 
A two-year field experiment was carried out in the newly reclaimed calcareous soils at 

Horticulture Research Station at Nubaria during the 2005 and 2006 summer seasons The 
objective of this research 'Nas to study the effect of twe Irrigation regimes (100°;', ETc and 
80% ETC) and the additlcr of natural and manufactured soil amendments (Organic matter, 
Tafllah, and polymer) on yield and its components of cantalolJpe crop, amounts of aoplted 
Irrigation water and water utilization efficiency. 

The tested vanables were: 
• Two irrigation arrcounts (100 and 80% from crop evapotranSOiration i 
• Control without any soil amendments 
• Organic matter (20m3/feddan) 
• Polymer 0.01% on mass baSIS + organic matter 
• Tafllah 0,2% on mass basis +organic matter. 
• Polymer + Taflah + organic matter, 

Results showed that: 
Average branches length per plant was significantly higher with the irrigation regime 
100% ETc, It reache the highest value with the treatment (organic + polymer + taflah ) 
treatment 

2.	 Average total soluble solids (TSS) was higher for the (organic +Taflah) treatment than 
the other treatments in the two growing seasons and irrigation amount of 80% ETc, 

3	 Average cantaloupe yield (t/feddan) reached the highest value in the two growing 
seasons under the 80% ETc irrigation amount and the (organic matter + Taflah + 
polymer) treatment These values were 16.36 and 14.77 t/feddan for the 2005 and 2006 
seasons, respectively. 

INTRODUCTION 
Cantaloupe is considered an exporting crop to European countries as 

early season production. The nutritional value of cantaloupe is high. The 
cultivated area with cantaloupe is 27263 feddans in Egypt and 5452 
feddans are cultivated under low tunnels in order to produce early yield and 
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the rest are cultivated in open fields. Egypt has occupied the 8th rank in the 
countries that produce cantaloupe and the Egyptian production reaches 
3.24% from the wond production (Ministry of Agricultural and Land 
Reclamation bulletin, (2002). 

Egypt has entered this century with a per capita share of water below 
the poverty level (1000 m3/person/year) The scarcity of water especially In 
new reciaimed lands is a limiting factor for expansion in cultivated areas. 
OptimIZing the use of applied irrigation water for all crops and saving water 
wiil be used in reclaiming additional areas. 

::alcareous soils are characterized with poor in soil fertility, low water 
holding capacity and non-structure, using natural and manufactured soil 
amendments is very useful to improve the soil structure, increase water 
holding capacity and increase the cation exchange capacity to keep 
nutrients available to plants 

irngation and soil physical management are often controlling factors 
In establishing cantaIOL',Je production and achieving high quality of 
cantaloupe fruits. 

Soil conditioners as organic polymers were first introduced into soil 
sCience research by M01santo, an American chemical company, which 
produced a product under the trade name of krilum which was a vinyl 
acetate-maleic anhydride polymer, (Walter Russell. 1973). Metwalli et aI, 
(2004) reported that adding tafla with the rate of 10m3 per feddan 
(1feddan=4200 m2

) to sandy soils improved the water holding capacity of 
the soil, but the yield of onion was not increased. 

The objectives of this study were to test the effect of two irrigation 
amounts (80% and 100% ETc) and five soil conditioners on cantaloupe 
Yield and quality, yield components, amounts of applied irrigation water and 
water utilization efficiency under drip irrigation system in the calcareous 
soils of Nubaria region. 

MATERIALS AND METHODS 
This study was conducted at Nubaria Horticultural Research Station 

during the two growing seasons of 2005 and 2006 to investigate the effect 
of two water amounts on the yield and its quality of cantaloupe (var 
Ananass-Dokky), amount of applied water, water utilization efficiency. The 
seeding rate was 1 kg/feddan. The cantaloupe seeds were sown on ridges 
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with width 2 m and spacing between plants C5m. The cantaloupe was 
sown in 5 and 8 May in the 2005 and 2006 growing seasons, respectively 
Harvest was on 28 and 30 August for the same respective seasons Thf' 
growth parameters were taken at the beginning of flolIl/ering 

The drip Irrigation system consists of main line 4' PVC buried line a: 
the sub-main line (75 mm outer diameter) PVC bunecl line. thl:' -inp line Gr", 
type 41/h and spacing of O.5m apart between dr'DPets as ShOW!' :!, 

exoerimental la\tout Figure 1 

130% ;00% 

i alia.. Polymer ' OM POlymer + OM 
Organic Matter Tafla 1 ;:;'olymer 1- OM 
Polymer + OM Control 

Tafia + O.M Tafla + O.M 
CC\fl 1rol Organic Matter 

Polymer.;- OM Tafla + Polymer + OM 
1afla + Pol) "'ler + OM Organic Matter. 

Control Polymer + OM. 
TaflCl + a,M. Tafla + O.M. 

Organic Matter. ----_Control
..__._-------

Polymer + OM. Tafla + Polymer + OM 
Tafia + Polymer + OM Organic Matter 

Control Polymer + OM. 

Tafla + O.M Tafla + O.M. 

Organic fI..1.§Itter. Control 

Figure 1: The layout of the experiments 

Soil samples were collected from the experimental site for main 
physical and chemical characters (Table1). 
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Table 1: presented the soil physical and chemical analysis of the 
studied soil. 

Seasons 2005 2006 

Characteristics 0-20 cm 20-40 cm 0-20 cm 20-40 cm 
EC, dSm·1 1.52 1.85 1,75 2.05 
pH (1 :2.5 soil: water) 5.25 8.19 8.15 8.10 
OM,% 0.55 0.39 0.45 0.35 
CaC03 , % 26.50 28.05 28.20 29.35 
N (mgkg"j 39.80 48.50 30.28 33,51 
NaHC03 , P, mgkg' l 13.30 10.65 12,12 11.52 
Available K mgkg' l 385.50 320.50 325.50 298.50 
Soil Texture class SCL SCL SCL SCL 

SCL = Sandy clay loam, 
A split plot expenmental design with three replicates was used to 

conduct the field experimert. 

The tested variables were: 
(A) Irrigation amounts (2 levels) representing the main plots: 

1 100% of ETc 
2. 80% of ETc 

The amount of applied irrigation water was measured by flow meter and 
was calculated according to the following equation (Vermeiren and Gopling, 
1984): 

AIW = ETp X Kc X Kr X Interval + LR
 
Ea
 

Where:
 
AIW =applied irrigation water depth (mm/day),
 
ETp = Potential evapotranspiration (mm/day) values obtained by class A
 
pan method (FAO, 1979) and calculated as follows:
 

ETP =Epan X Kpan 

Where: 
Epan =measured pan evaporation daily values (mm/day), 
Kpan = Pan coefficient for class A pan values depend on the relative 

humidity, wind speed and the site conditions (bare or cultivated) A 
kpan = value of 0.75 was used for the experimental site. 
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Kc =crop coefficient for cantaloupe (FAO, 1979). 
K, = reduction factor that depends on ground cover. A K, value of 0.6 

was used since lateral spacing is 2 meters apar1 (FAO. 1979) 

Ea =Irrigation efficiency: K, X Kz=O.f r:: 

Where: 
K1 = Emitter uniformity coefficient: 0.90 for the drip system at the 

site. 
K2 = Drip irrigation system efficiency =0.94 for the drip system at 

the site. 
i!1terval =Irrigation Intervals (days) =1 day for the experimental site 
LR = Leaching requirements (No additional water for leaching was 

added during the growing seasons due to the low EC values 
of irrrgation water and soil profile). 

(8) Soil amendments (5 levels), representing the sub-main plots. 
Polymer vinyl acetate was used with concentration of 0 1% on weight 

basis of the surface soil layer (0-20) em. where, Tafla was added with 
concentration of 0.2 % on weight basis on the surface layer (O-20cm). Soil 
amendments used were: 
1. Control, 
2. Organic matter (20 m3/fed), 
3. Taflla + Organic matter, 
4. Polymer + organic matter and 
5. Tafla + organic matter + Polymer. 

The crop measurements: 
1. Number of branches 
2. Branch length 
3. Number of fruits per plant. 
4. average fruit weighUplant 
5. Total yield/feddan. 
6. TSS (Total soluble solids) 

Water utilization efficiency: 
Water utilization efficiency (WUtE) values were calculated from the 

following equation (Jensen 1983) as follows: 

Total fresh fruits of cantaloupe (kg/fed.) 
WUtE = -----------'---'''--

applied irrigation water (m3/fed). 
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The obtained data were statistically analyzed using CoHort software 
(2004), and the Duncan's multiple range tests was used to compare the 
differences among treatments means as illustrated by Steel and Tomes 
(1984). 

RESUL15 A D DISCUSSIONS 
1. Vegetative Growth: 

The following graphs show the effect of tested variables on vegetative 
growth of cantaloupe plants. Resu 15 obtained revealed that, there are a 
significant differences between Soil conditioners treatments (organic 
matter, Tafta and Polymers) and branch length in two studied seasons 
2005 and 2006, but it was not significant between number of branches and 
soil conditioners treatments in the two growing seasons. These results are 
in agreement with that obtained by (EI-Waraky, 1988 and WatterRussell, 
1973.). 

The mixture of (Polymer + Ta1la + organic matter) treatment 
resulted in the highly value.> for number of branches and branch length as 
compared with all other treatments. 
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Number of branches 

Effect of tested variableson number of branches of 
cantaloup. 
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Branch length and number of fruits per plant: 
1) Branch length (em). 

Effect of tested variables On branch length 

~ 80% ETc (2005) I:) 80% ETc (2006) 
0100% ETc (2005) 13 100% ETc (2006) 

160 

140 

120 

E 100 
~ 
.s::. 
OJ 

80 
c 
CIJ 60 

....J 

40 

20 

o 

~80% ETc (2005) 

080% ETc (2006) 

0100% ETc (2005) 

[:1100% ETc (2006) 

, ,nlrol 0 

72.8 

69.8 

882 

33.2 

1083 

104.7 

125.5 

115.5 

O+T O+P O+T+P 

95.3 129.8 1387 

865 114.7 1302 

108.7 145 1538 

102.3 128.3 143.5 

Tested variables 

Irrigation 
LSDoos (2005) = 7.5796
 
LSDo05 (2006) =4.8053
 

Branch length 
LSDoos (2005) = 7.8919 
LSDoas (2006) = 10.1284 

2. Total yield and quality: 
Results showed that there are significant differences in number of 

fruits per plant between soil conditioner, treatments in the two growing 
seasons. The (organic + Tafla + Polymer) treatment had the highest 
significant increase of 2.21 and 2.11 for the 2005 and 2006 seasons. 
respectively. The (Organic + Tafla) treatment had the lowest significant 
value of 2006 and 1.98 for the 2005 and 2006 seasons, respectively. 
These results are in agreement with (EI-Waraky, (1988) and Walter 
Russell, (1973). 

Also, the figures show that the average fruit weight per plant 
increased significantly with the tested soil conditioners as compared to the 
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control treatment. The highest value was for the (Organic + Tafla + 
Polymer) treatment, while the lowest was for the (Organic + Tafla) 
treatment. These results are similar to those obtained by Hamail, et a/, 
(1994) and Walter Russell, (1973). 

Average number of fruits per plant 

Effect of tested variables on number of fruits per plant 
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Average fruit weight per plant 

Effect of tested variables on average fruit weight per plant 
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3. Fresh fruit yield and quality; 
Results in Table 2 show clearly that. there are no significant 

differences between Irrigation treatments (80% and 100% from ETc) and 
total fresh yield of cantaloupe in the two growing seasons. which means 
that it IS better to irrigate with less water (80%) and the yield will not 
significantly affected So, we can save water and get more yields too Also, 
there is significant increase, in fresh fruit yield with soil conditioners 
treatments comparing with the control treatment and at the same time there 
are different in values between the soil conditioners treatments in the two 
growing SRasons The treatment (Organic + Tafla + Polymer) was the 
highest and (Organic + Tat/a) was the lowest in the two growing seasons 
These results are In agreement with Brantly. (1959) Brantly and Warren. 
i 1961) and Walter Russell. (1973) 
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Concerning the total soluble solids (TSS) as a crop quality results in 
Table 3 show that there are significant increase in TSS with decreasing the 
amount of applied irrigation water from 100 to 80% ETc. That means 
irrigating with 80% gives higher quality than 100%. These results are 
similar to those obtained by Brantly and warren, (1960); Metwalli et al., 
(2004). 

Total soluble solids (TSS): 
Table 3: The Total soluble solids (TSS) in cantaloupe fruits as affected 

by tested variables. 

Treatments 
2005 2006 2005 2006 

80% 100% 80% 100% Mean 

Control 1100 9.50 1100 983 10.25 b 1041 b 

Organic 10.00 9 16 10.30 9.33 9.58 c 9.91 c 

Organic + Tafla 11.33 983 11.33 10.16 10.58 a 10.73a 

Organic + Polymer 10.50 9.66 10.33 950 10.08 b 10.00c 

Organic+Tafla+Polymer 10.66 9.50 10.66 9.33 10.08 b 10.00 c 

Mean 10.76 a 9.50 b 10.76 9.66 

LSDo05 0.4266 0.21007 0.2850 0.2578 
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4. Irrigation treatments and water utilization efficiency (WUtE): 
Applied irrigation water (AIW): 

Results presents the following graph and Table, show the amount of 
applied water for cantaloupe (100% and 80%) under different soil 
conditioners and its effect on fresh fruit yield. Results indicated that, the 
average AIW during 2005 and 2006 seasons were 12959 and 1073.5 
m 3/fed for 100% and 80%, respectively. These results are in agreement 
with,(1973) Also, average of yield, average of applied water and average 
WUtE for cantaloupe as affected by tested variables are presented in Table 
4. Average water utilization efficiency (WUtE) values for (2005 & 2006) 
seasons for the irrigation treatment (100% ETc) were 5, 8.8, 7.2,10.1 and 
10.5 kg cantaloupe 1m3 applied water for the control, organic, organic + 
tafla, organic + polymer and organic + tafla + polymer, treatments, 
respectively. These values for the (80% ETc) treatment were 64, 116. 
8.99, 12.5 and 14.5 kg cantaloupe/m 3 applied water for the same 
representative treatments. 
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Average applied irrigation water for cantaloup in the two 
growing seasons. 
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Water Utilization Efficiency (WUtE): 

Table 4: Average fruit yield, average applied water and water 
utilization efficiency. 

Av. Yield Av. Applied
Treatments soil Av. WUtE 

tlfed. water m 3/fed.
conditions 

80% 100% 80% 100% Mean 

Control 6.48 6.95 1295.9 1073.5 5.0 6.4 
Organic 11.38 12.42 1295.9 1073.5 8.8 11.6 

Organic + Tafla 9.35 9.66 1295.9 1073.5 7.2 8.99 

Organic + Polymer 13.07 13.46 1295.9 1073.5 10.1 12.5 

Organlc+Tafla+Polymer 15.56 15.57 1295.9 1073.5 10.5 14.5 

Conclusions: 
The tested treatment (80% ETc) with soil conditioners (tafla + organic 

+ polymer) gave the best tested treatment. This combination will save 
irrigation water at same time higher yield than the other tested treatments 
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