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ABSTRACT 
Two field experiments were carried out in a private farm at El-

Sheikh Zwyied, North Sinai governorate during the two successive 
seasons of 2008/2009 and 2009/2010 to study the effect of ventilation 
percent and location [ i.e. open the tunnels of 10% east (v1), open the 
tunnels 10% west (v ), open the tunnels 10% east west (v2 3), open the 
tunnels 10% west east (v ),open the tunnels 20% east (v4 5), open the 
tunnels 20% west ( v ), and open the tunnels 20% east west (v6 7)] using 
two cantaloupe cultivars ( i.e. Imperial, C  AND Yathrib hybrid, C1 2). 
The effects of the previously mentioned factors on growth, yield and 
and yield components were studied. 

Results indicated that plant height, leaf area, number of leaves 
per plant, fresh weight and dry weight were significantly affected by 
the two cultivar treatments. The highest one was found for C2 
treatment. Also, the previously mentioned characters were 
significantly affected by ventilation percent and location. The 
maximum one was registered for V5 treatment. The highest interaction 
was found for C2 X V5  in the two growing seasons. 

Results indicated also that fruit length in the first season and TS 
in the second season were superior for C2 treatment. While, fruit 
diameter, shape index, flesh thickness, TS in the first season and fruit 
length, fruit diameter, shape index, flesh thickness in the second 
season were increased for C  treatment. 1

Concerning ventilation percent and location, it was significantly 
affected fruit parameters. The highest one was found for V  in the two 5
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seasons. The superiority of the interaction between cultivars, 
ventilation percent and location was found for C  X V1 6. At the same 
time, C  was superior for V2 5, in the two seasons. Yield and yield 
components were significantly affected by the two cultivars under 
study. The maximum result was obtained for C2 in the two seasons. In 
the same direction, ventilation percent and location were significantly 
affected yield and yield components. The highest one was obtained for 
V5 treatment. The superiority of interaction between the factors under 
study was registered for C  X V  in the two seasons. 1 6

It could be concluded that, under the use of Imperial cultivar 
(C1), the optimum ventilation percent and location should be 20 % 
west. However, the optimum ventilation percent and location for 
Yathrib hybrid cultivar (C ) is 20 % east at El-Sheikh Zwyied area. 2
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INTRODUCTION 
 

Ventilation has a great effect on growth and development of 
crops. It was reported that greenhouse ventilation which was caused 
by wind and temperature has a very direct effect on the greenhouse on 
ventilation conditions such as temperature, CO2 concentration and 
humidity Boulard and Draoui (1995) also, found that several 
greenhouse parameters such as air temperature, relative humidity and 
CO2 concentration may be controlled by ventilation, Also it was found 
that the greenhouse climate can be controlled by ventilation. Seginer 
(1984) suggested that greenhouse overheating may be reduced by 
ventilation but the plants may be subjected to water stress because 
ventilation often increases plant transpiration. Sirait et al. (1994) 
found that wider row spacing (10 cm) increased individual plant 
vegetative growth of lima bean compared to cioser row spacing (5cm). 
as well as Ismail (2004) showed that there were significant decreases 
in dry weight of different plant parts (branches and leaves as well as 
whole plant) with increasing of plant density to 18 plants/m3 when 
plants are sown on one side or two sides of irrigation .El-Dolify (2005) 
reported that when the ventilation is efficient, this may increase the 
absorption of the most needed essential elements. Luo et al. (2005) 
revealed that natural ventilation is the most frequently used method 
for cooling the greenhouse atmosphere and maintaining more suitable 
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conditions for plant growth. Coelho et al (2006) mentioned that the 
greenhouse climate can be controlled by greenhouse ventilation and 
this affect environmental conditions such as humidity, temperature 
and CO2 concentration which in turn affect development and 
production of crops.  

Ventilation can influence greenhouse climate strongly such as 
temperature, humidity and CO2 concentration particularly in 
Mediterranean countries Hasni et al (2006). Sase (2006) found that 
the uniformity of greenhouse environment can be affected strongly by 
the air movement caused by ventilation in greenhouse, which in turn 
affect uniformity of plant growth and quality.  Ewa and Skupien 
(2007) revealed that there were a significant and gradual decrease in 
number of branches and leaves with increasing plant density. On the 
contrary plant height was increased with increasing plant density. As 
well as, significantly longer leaves and higher weight per plant were 
obtained at 20x4 cm sowing rate and influence of flat covers usage 
(non- woven polypropylene and perforated polyethylene film) on 
quantity and quality of garlic yield cultivated for bundle – harvest was 
carried out.  

Covering with non-woven polypropylene and perforated film 
was found to increase the yield of spring garlic cv. Jarus by 24.5% in 
comparison to open- field cultivation (control) . Nevertheless the film 
type covered plant were higher, produced more and longer leaves 
which resulted in higher weight per plant. Magdoubi et al (2007) 
analyze the natural ventilation performances in large-scale of Canary 
type tomato green house equipped with insect screens on the vent 
openings. The results confirm the strong dependence of greenhouse 
ventilation rate on wind speed and ventilation opening location. In 
addition , results showed a significant reduction of the ventilation rate 
compared with other greenhouse type : the insect screen reduced the 
greenhouse ventilation rate by 46% and the tomato rows that were 
oriented perpendicular to the prevailing air movement through the 
greenhouse reduced the ventilation rate by 50%. 

 

MATERIALS AND METHODS 
 

This experiment was carried out in  a private farm at El  Sheikh 
Zwyied , North Sinai  Governorate during two seasons of 2008/2009 
and 2009/2010 under transplanting polyethylene low tunnels 
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conditions to study the effect of ventilation percent and location on 
cantaloupe growth , yield and fruit quality. Cantaloupe hybrid yathrib 
and Imperial seeds were sown on December 15th 2008 and on 
December 20 th 2009 in a nursery .Seedling transplanting took place 
on January 5th th 2009 and on January 11  2010 using clear polyethylene 
low tunnels. Block polyethylene mulch and drip irrigation system 
were implemented before planting cantaloupe. 

Treatments:- 
The experiment included 16 treatments, as follows:- 

A- Main plot. 
1- C :1  Imperial cultivar. 
2- C2 : Yathrib hybrid. 

B- Sub main plot. 
1- V 1: open the tunnels 10% east. (Is open 10% (3 m) of the length 

of the tunnel 30 m length) 
2- V 2 :Open the tunnels 10% west. (Is open 10% (3 m) of the length 

of the tunnel 30 m length) 
3- V 3 :Open the tunnels 10% east west. (Is open 10% (3 m) of the 

length of the tunnel 30 m length) 
4- V 4 :Open the tunnels 10% west east. (Is open 10% (3m) of the 

length of the tunnel 30m length) 
5- V 5 :Open the tunnels 20% east.( Is open 20% (6m) of the length of 

the tunnel 30 m length) 
6- V 6 :Open the tunnels 20% west.( Is open 20% (6m) of the length 

of the tunnel 30m length) 
7- V 7 :Open the tunnels 20% east west. ( Is open 20% (6 m) of the 

length of the tunnel 30 meters length) 
8- V8 : Open the tunnels 20% west. east ( Is open 20% (6 m) of the 

length of the tunnel 30 meters length) 
9-     V9:Control 

The experimental design was split plot with four replicates 
having cultivars distributed randomly in the main plots and open 
tunnels (location) and ventilation percentages were randomly 
distributed in the sub plots. Each experimental plot consisted of one 
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bed 30 meters long and one meter in width and it contained 30 plants 
.Design of Low tunnels  
1- Open 10% (3 m) of the length of the tunnel 30 meters length and 75 

cm aperture and the distance between the slot and the other 7 meters 
2- Open 20% (6 m) of the length of the tunnel 30 meters length and 

1.5 m aperture and the distance between the slot and the other 7 
meters.Physical and chemical analysis of the soil are presented in 
Table (1). 

 
Table (1)  The Physical and chemical properties of the experimental soil 

 
 
Drip irrigation and other cultural practices ,such as basic 

fertilization and pesticides were applied  as recommended by Ministry 
of Agriculture , chemical analysis were carried out at Soil and Water 
Research Institute ,ARC. 

Measurements:- 
1- Plant height (cm) from the cotyledon level to the main stem apex. 
2- Leaf area (cm2)   was measured of the 5th true leaf by using laser 

leaf area meter. 
3- Number of leaves was counted at intervals of 2 weeks and the total 

number of leaves per plant was recorded. 
4- Plant fresh weight (gm). 
5- Plant dry weight (gm) plant sample was dried at 70Co. 

-Yield and its components:- 
1- Early yield (kg/plant) for the first two picking. 
2- Total yield (kg/ plant). 
3- Total yield (ton/feddan) 
4- Average fruit weight (gm)\ 
5- Fruit length (cm) ,fruit diameter (cm) and shape index (L/D) 
6- Flesh thickness (cm). 
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-Chemical composition:- 
- Total sugar content (TS) was measured by refract meter (model 
1300) 

Plant and soil sample dried and analyzed according to the 
standard of Chapman and Pratt (1961) ,Jackson (1973) and Pagl 
(1982).Also, total sugar content was determined according to Ogiwera  
et al (1998). 

Statistical analysis:- 
All obtained data were subjected to Statistical analysis for 

variance by using  split plot design method as mentioned by Gomez 
and Gomez (1984) for calculating the least significant differences 
between treatments. 

 

RESULTS AND DISCUSSION 
 

1- Vegetative growth:- 
Plant height, leaf area, number of leaves, fresh weight and dry 

weight of plants as affected by ventilation percent and location on 
some cantaloupe cultivars in 2008/09 and 2009/10 are presented in 
table (2).  

Results indicated that all previous vegetative growth was 
affected by cultivar treatments. The highest one was obtained for C2 
cultivar in the two seasons. Concerning ventilation percent and 
location, they were significantly affected vegetative growth. The 
maximum result was obtained for V5 treatment in the two seasons. 

Results of interaction between cultivars, ventilation percent and 
location are shown in table (3). Results showed that the two cultivars 
under study were superior for V5 treatment in the two seasons. 
However, the minimum one was found between C  X V  and C  X V1 6 2 6. 
This may be due to the suitable conditions of ventilation could 
encourage plants to more absorption of elements. These results are in 
agreement with those obtained by Seginer (1984), Sirait et al . (1994) 
and Boulard and Draoui (1995). 

From the previous results, it can be concluded that Yathrib 
hybrid (C2) is the best cultivar under the conditions of El-Sheikh 
Zwyied area. The optimum ventilation percent and location is 20 % 
east (V5). And the interaction between C  with C2 1 could give the 
highest result of vegetative growth parameters. 
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Table (2) Effect of ventilation percent and location on vegetative 
growth of cantaloupe plants under low tunnels conditions. 
 

 
 
Table (3) Effect of cultivars, ventilation percent and location 
interaction on vegetative growth of cantaloupe plants under low 
tunnels conditions. 
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2-Fruit characteristics :- 
Fruit length, fruit diameter, shape index, flesh thickness and TS 

as affected by ventilation percent and location on some cantaloupe 
cultivars in 2008/09 and 2009/10 are presented in table (4). Results 
indicated that all previous vegetative growth was affected by cultivar 
treatments. The highest one was obtained for C2 cultivar in the two 
seasons. Concerning ventilation percent and location, they were 
significantly affected fruit characteristics. The maximum result was 
obtained for V  treatment in the two seasons. 5

Results of interaction between cultivars, ventilation percent and 
location are shown in table (5). Results showed that the two cultivars 
under study were superior for V5 treatment in the two seasons, expect 
flesh thickness However, the minimum one was found between C1 X 
V  or C  X V4 2 4. This may be due to the suitable conditions of 
ventilation could encourage plants to more absorption of elements. 
These results are in agreement with those obtained by El – Afifi et al. 
(1995), (Kittas et al, 2002).Peil and Galvez (2002). Ismail (2004) and 
El-Dolify (2005). 

From the previous results, it can be concluded that Yathrib 
hybrid (C2) is the best cultivar under the conditions of El-Sheikh 
Zwyied area. The optimum ventilation percent and location is 20 % 
east (V5). And the interaction between C  with V2 5 could give the 
highest result of vegetative growth parameters. 
 
Table (4) Effect of ventilation percent and location on fruit 
characteristics of cantaloupe plants under low tunnels conditions. 

 

 



J. Biol. Chem. Environ. Sci., 2010, 5(3), 717-729 725 
 

Table (5) Effect of cultivars, ventilation percent and location interaction on 
fruit characteristics of cantaloupe plants under low tunnels conditions. 
 

 
  

3- Yield and its components:- 
Early yield, total yield Kg/plant, average fruit weight and total 

yield ton/fed., as affected by ventilation percent and location on some 
cantaloupe cultivars in 2008/09 and 2009/10 are presented in table (6). 
Results indicated that all previous vegetative growth was affected by 
cultivar treatments. The highest one was obtained for C2 cultivar in the 
two seasons. Concerning ventilation percent and location, they were 
significantly affectedfruit characteristics. The maximum result was 
obtained for V  treatment in the two seasons. 4

Results of interaction between cultivars, ventilation percent and 
location are shown in table (5). Results showed that the two cultivars 
under study were superior for V4 treatment in the two seasons, expect 
flesh thickness However, the minimum one was found between C1 X 
V  or C  X V2 2 2. This may be due to the suitable conditions of 
ventilation could encourage plants to more absorption of elements. 
These results are in agreement with those obtained by Luo et al. 
(2005), Coelho et al (2006) and Magdoubi et al (2007). 

From the previous results, it can be concluded that Yathrib 
hybrid (C2) is the best cultivar under the conditions of El-Sheikh 
Zwyied area. The optimum ventilation percent and location is 20 % 
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west (V ). And the interaction between C  with V6 2 6 could give the 
highest result of vegetative growth parameters. 
 
Table (6) Effect of ventilation percent and location on yield and its 
components of cantaloupe plants under low tunnels conditions. 
 

 
 
Table (7) Effect of cultivars, ventilation percent and location interaction 
on yield and its components of cantaloupe plants under low tunnels 
conditions. 
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reduced the greenhouse ventilation rate by 46% and the tomato 
rows that were oriented perpendicular to the prevailing air movement 
through the greenhouse reduced the ventilation rate by 50%.  The 
results were agreement with those ofHasni et al (2006)  . Sase (2006) 
and Ewa and Skupien (2007).  
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تأثير نسب فتحات التهوية ومكانها على إنتاجيه بعض أصناف الكنتالوب تحت 
   ظروف الأنفاق البلاستيكية

  منال محمد حسنى جاد المولى  **-نظير محمد حسنين  * 
   قسم بحوث الزراعات المحمية– أقسام بحوث الخضر –معهد بحوث البساتين *

  تعديل المناخ قسم بحوث  -المعمل المرآزي للمناخ الزراعى ** 
  

 فى منطقة الشيخ زويد 20102009/و 20092008/أجريت هذه الدراسة فى عامي 
بمحافظة شمال سيناء لدراسة تأثير نسب فتحات التهوية وموضعها على نمو وإنتاجيه صنفين من 

من هذه .   تحت ظروف الأنفاق البلاستيكية] هجين يثربC2)( امبريال و C1) ( [الكنتالوب 
 متر من طول النفق 6و3 % ( 20و10 متر وفتحات تهوية 30م استخدام أنفاق بطول الدراسة ت

اتجاه (  سم وآذلك اتجاه النفق 150 سم و75 فتحات تهوية طول آل فتحة 4ويضم النفق )  متر30
وآانت المعاملات ) شرق غرب او غرب شرق بالتبادل( واحد إما شرقا وإما غربا واتجاهين 

  آالآتى 

1-  :V 1فى اتجاه الشرق % 10حات التهوية بنسبة فتح فت.  
2-  :V 2  فى اتجاه الغرب % 10فتح فتحات التهوية بنسبة 
3-  :V 3 فى اتجاهين شرق غرب % 10فتح فتحات التهوية بنسبة 
4-  :V 4 فى اتجاهين غرب شرق % 10فتح فتحات التهوية بنسبة 
5-  :V 5 فى اتجاه الشرق % 20فتح فتحات التهوية بنسبة 
6-  :V 6فى اتجاه الغرب % 20ات التهوية بنسبة فتح فتح 
7-  :V 7 فى اتجاهين شرق غرب % 20فتح فتحات التهوية بنسبة. 
8- :V 8 فى اتجاهين غرب شرق % 20فتحات التهوية بنسبة  فتح. 
9-  :V 9 الكنترول 

  وآانت أهم النتائج المتحصل عليها 
فى اتجاه الشرق الى الحصول على أعلى نمو خضرى  % 20أدى فتح فتحات التهوية بنسبة  -1

 والوزن الطازج والوزن الجاف لكل من الاوراق والسيقان وعدد –طول نبات بالسم ( 
بينما أدى فتح فتحات  للهجين يثرب بالمقارنة بالهجين امبريال  )الاوراق ومساحة الورقة 

  .ب إلى الحصول على على أقل نمو خضرى للصنفين تحت الدراسةغر % 20التهوية بنسبة 
فى اتجاه الشرق يؤدى الى زيادة الصفات الطبيعية لثمار  % 10فتح فتحات التهوية بنسبة  -2

وآذلك الصفات الكيميائية مثل السكريات ) طول وقطر ثمرة وسمك اللحم( الهجين يثرب مثل 
بينما آانت اقل المعاملات .ول والمعاملات الأخرىالكلية بالمقارنة بالصنف امبريال والكنتر

 .فى اتجاه الغرب % 10فى الصفات الكيميائية والطبيعية هي فتح فتحات التهوية بنسبة 
فى اتجاه الشرق  الى زيادة المحصول الكلى ومكوناته  % 20فتحات التهوية بنسبة يؤدى  -3

 –سط وزن الثمرة بالجم  ومتو– المحصول الكلى بالكجم –المحصول المبكر بالكجم (
بالمقارنة بالمعاملات الأخرى موضع الدراسة ) المحصول الكلى بالطن لكل فدان 

 .والكنترول
  


