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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 (v), open the
tunnels 10% west (v2), open the tunnels 10% east west (v3), open the
tunnels 10% west east (v4),0open the tunnels 20% east (vs), open the
tunnels 20% west ( v¢), and open the tunnels 20% east west (v7)] using
two cantaloupe cultivars ( i.e. Imperial, C; AND Yathrib hybrid, C,).
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 C,
treatment. Also, the previously mentioned characters were
significantly affected by ventilation percent and location. The
maximum one was registered for Vs treatment. The highest interaction
was found for C, X Vs in the two growing seasons.

Results indicated also that fruit length in the first season and TS
in the second season were superior for C, 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.

Concerning ventilation percent and location, it was significantly
affected fruit parameters. The highest one was found for Vs in the two
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seasons. The superiority of the interaction between cultivars,
ventilation percent and location was found for C; X V. At the same
time, C, was superior for Vs, in the two seasons. Yield and yield
components were significantly affected by the two cultivars under
study. The maximum result was obtained for C, 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
Vs treatment. The superiority of interaction between the factors under
study was registered for C; X Vi in the two seasons.

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.
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cantaloupe, growth, yield and low tunnels

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, CO, concentration and
humidity Boulard and Draoui (1995) also, found that several
greenhouse parameters such as air temperature, relative humidity and
CO, 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/m® when
plants are sown on one side or two sides of irrigation .EIl-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 CO, concentration which in turn affect development and
production of crops.

Ventilation can influence greenhouse climate strongly such as
temperature, humidity and CO, 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 EI Sheikh
Zwyied , North Sinai Governorate during two seasons of 2008/2009
and 2009/2010 wunder 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 15" 2008 and on
December 20 ™ 2009 in a nursery .Seedling transplanting took place
on January 5™ 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;:Imperial cultivar.
2- C,: Yathrib hybrid.

B- Sub main plot.

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

2- V ,.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 5.0pen 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 7.0pen 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

2008/2009
Partical size , .
d;’ﬁ‘;r'ﬁj“m‘i:; Texture | PH | EC | CN | CaCO; | OM mg/kg soil
Sand | Silt | Clay dsm| % | % [ % [N| P | K[ Fe[Zn [ Mn
973 [ 18] 09 [Sandy [ 7.6 43 | 1:17 | 341 | 23 [84 ] 13.1 | 870 | 205 | 131 | L1

2009/2010
968 [25] 0.7 [Sandy [7.8] 47 [1:16 [ 352 [ 19 [81] 137 | 826 [ 237 [ 120 [ 1.24

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 (cm?) was measured of the 5™ 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 70C°.

-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 C,
cultivar in the two seasons. Concerning ventilation percent and
location, they were significantly affected vegetative growth. The
maximum result was obtained for Vs 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 Vs treatment in the two seasons.
However, the minimum one was found between C; X V¢ and C, X V.
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 (C,) is the best cultivar under the conditions of El-Sheikh
Zwyied area. The optimum ventilation percent and location is 20 %
east (Vs). And the interaction between C, with C; could give the
highest result of vegetative growth parameters.



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

723

Table (2) Effect of ventilation percent and location on vegetative
growth of cantaloupe plants under low tunnels conditions.

Constituents 2008/ 09 2009/10
i fresh Dry . fresh Dry
- Sub Plant | Leaf | Noof | ooppy | weighe | Plant | leal | Noof | by | weighy
Tain 5 height | area | Leaves height | area | Leaves
Main (m) | (md) | Iplant /plant | /plant (cm) | (cm®) | /plant [plant plant
i : 1@ | (@ 5 L @ | @
A Imperial 1515 151.6 64.6 659.1 140.7 160.1 1574 61.9 674.1 153.2
Yathrib 1539 | 1534 | 659 667.8 143.3 1621 | 1584 | 62.1 680.1 154.7
L.S.D.at 0.05 1.1 0.45 NS 0.23 1.04 0.63 0.17 N.S 2.19 0.31
A\ 1424 146.4 58.0 626.0 1284 150.5 150.2 52.0 6374 142.8
v, 1364 | 1392 | 530 599.5 120.1 1434 | 1463 | 475 616.4 130.7
Vi 1620 | 1603 75.0 707.0 1548 171.7 | 166.1 69.5 715.8 168.8
v, 156.9 1554 68.0 678.4 145.6 165.0 158.7 64.5 695.9 158.9
B Vs 1773 | 1719 85.0 747.6 174.7 184.1 176.2 80.5 761.7 182.5
Vs 130.0 130.9 46.0 565.3 111.8 1369 138.9 415 5813 1214
vV, 1485 1495 61.0 654.7 137.8 1585 | 1553 59.0 667.7 151.5
Vs 1690 | 166.7 79.0 729.1 162.9 178.7 | 1718 75.0 7409 175.1
Vs 1534 1574 72.0 692.7 148.3 161.5 155.2 61.0 682.6 1534
L.S.D.at 0.05 3.26 4.17 2.06 11.39 6.54 1.37 5.61 2.38 18.39 7.03

1- Opened 10% (3 m) of the length of the tunnel 30 m length
2- Opened 20% (6 m) of the length of the tunnel 30 m length

Table (3) Effect of cultivars, ventilation percent and location
interaction on vegetative growth of cantaloupe plants under low
tunnels conditions.

Constituents 2008/09 ~2009/10
: Plant | Leaf = No.of fr?sh Dn plant | leaf | No.of tj“.“Sh l)n
Main Sub height | area | Leaves Weght | welghtt height | area | Leaves Weght | Weight
Alai 1z
Main ) |Gud |1 plant /plant [plant ©m) | (em) | / plant Iplant plant
=40 [ 0o o I () 1O I )0 0| oo =i O O 1 L

Vi 1432 | 1478 | 580 633.1 130.2 151.7 | 151.2 | 530 642.1 1452

v, 1354 | 1368 510 591.1 117.8 1416 | 1459 46.0 609.9 1312
Vs 160.6 | 159.2 720 702.4 1532 1700 | 1648 68.0 711.6 166.6
Vi 1584 | 156.1 70.0 684.9 147.1 166.2 | 160.2 65.0 7053 160.8
Imperial Vs 1752 | 1704 @ 830 741.1 17121 1826 | 1741 79.0 756.1 180.6
Vi 1279 | 1285 | 450 556.3 109.3 1346 | 1365 40.0 5714 1184
V; 1453 | 1489 | 600 643.2 1353 1564 | 1556 570 664.0 149.6

Vs 1664 | 165.1 78.0 720.7 160.7 1773 | 170.7 740 7327 173.1

A\ 1556 | 126.2 70.0 685.3 145.9 1575 | 1522 59.0 676.3 1504

Vi 1416 | 1443 570 619.8 126.6 1493 | 1491 | 510 632.7 1403

vV, 1374 | 1416 | 540 607.8 1224 145.1 | 146.7 49.0 6229 130.2

Vs 1634 | 1613 750 711.5 156.3 1734 | 1673 71.0 720.0 170.9

Vi 1553 | 1546 @ 66.0 671.8 144.0 163.8 | 1571 64.0 686.4 156.9

Yathrib Vs 1794 | 1734 | 860 754.0 177.2 1856 | 178.2 820 767.2 1844
Vi 1312 | 1332 470 5742 1142 139.2 | 1413 430 591.2 1243

A\ 1516 150.1 62.0 666.1 140.2 160.5 | 154.9 61.0 6713 1534

Vs 1716 | 168.2 80.0 7375 165.1 180.1 | 1728 76.0 749.1 177.1

Ve 150.4 156.6 74.0 700.1 150.7 165.5 158.2 69.0 690.3 1574

L.S.D.at 0.05 | 204 | 348 1.04 | 1293 457 3.07 | 216 0.87 8.25 3.27

1- Opened 10% (3 m) of the length of the tunnel 30 m length
2- Opened 20% (6 m) of the length of the tunnel 30 m length
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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 C, cultivar in the two
seasons. Concerning ventilation percent and location, they were
significantly affected fruit characteristics. The maximum result was
obtained for Vs treatment in the two seasons.

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 Vs treatment in the two seasons, expect
flesh thickness However, the minimum one was found between C; X
V4 or C; X V4. 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 (C,) is the best cultivar under the conditions of El-Sheikh
Zwyied area. The optimum ventilation percent and location is 20 %
east (Vs). And the interaction between C, with Vs 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.

Constituents 2008/09 200010

Sub Fruit Fruit shape Flesh T8 Fruit Fruit shape flesh TS

Main Mai length | diameter d thickness | mg/100 | length | diameter | | ey thickness | mg/100
Main index index :

| . (cm) fem) | (cm) gfw. (m) | (em) | " (em) | gfw.
A Imperial 7.16 1246 0.654 349 64.53 9 12.14 0.651 325 60.02
: Yathrib 799 1231 0.648 3.34 62.69 7.76 11.98 0.646 3.08 64.33
L.S.D.at 0.05 0.08 0.05 0.004 0.02 0.11 0.09 0.03 0.003 0.07 0.14
Vi i) 123 0.645 34 63.6 T 11.9 0.644 31 65.50
Vv, 13 11.5 0.635 28 564 6.9 11.2 0.618 25 5745
V, 89 133 0.668 38 71.1 8.8 129 0.679 36 73.20
\A 6.9 111 0.625 15 538 64 10.7 0.601 22 55.65
B Vs 9.2 13.7 0.674 4.1 61.0 9.1 134 0.676 4.1 78.70
Vi 8.6 13.3 0.667 4.1 76.8 85 12.6 0.675 39 62.30
v, 7.6 11.9 0.640 il 58.8 73 11.6 0.630 2.8 60.15
Vs 83 12.6 0.655 36 66.8 8.2 123 0.666 33 68.15
| Vy 8.1 124 | 0.655 35 65.2 81 | 121 0.666 3.2 | 66.6
L.S.D.at 0.05 0.42 0.72 N.S 0.11 0.26 0.32 0.54 N.S 0.09 0.06

1- Opened 10% (3 m) of the length of the tunnel 30 m length
2- Opened 20% (6 m) of the length of the tunnel 30 m length
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Table (5) Effect of cultivars, ventilation percent and location interaction on
fruit characteristics of cantaloupe plants under low tunnels conditions.

Constituents 2008/09 2009/10

S5 Fruit Fruit | Shap |  Flesh TS fruit Fruit | Shap | flesh TS
Main {Inln length | diameter e thickness | mg/100 | length | diameter e thickness | mg/100
: (cm) (cm) index (cm) g fw. (cm) (cm) index {em) g fw.

Vi 8.0 123 0.65 34 64.4 7.7 12.0 0.642 3l 66.4

Vi 74 11.6 0.638 29 57.1 7.0 113 0.620 26 58.1

Vi 89 13.3 0.669 39 72.9 8.8 13.0 0.677 37 743

Vi 6.8 112 0.625 2.6 544 6.5 10.8 0.602 23 564

imperial Vs 8.7 13.0 0.669 4.0 61.3 8.6 12.7 0.677 39 623
Vs 93 138 0.674 43 784 9.1 135 0.675 4.1 80.4

Vi 7.7 11.8 0.653 32 59.6 74 11.5 0.644 2.9 60.6

Vs 83 12.7 0.654 36 68.1 82 123 0.667 34 69.1

Vs 8.0 123 0.660 33 66.2 79 139 0.666 3.0 64.6

Vi 78 122 0.639 33 62.8 7.6 11.8 0.645 3.0 64.6

Vi 72 114 0.632 27 55.7 6.8 11.0 0.616 24 56.8

Vi 88 13.2 0.667 37 70.5 8.7 12.8 0,680 35 72.1

Vi 70 10.9 0.624 24 532 6.3 10.5 0.600 0 549

Yathrib Vs 9.1 13.5 0.674 4.2 60.7 9.0 133 0.677 4.0 770
Vs 85 128 0.664 39 752 8.4 125 0.672 38 623

Vs 75 12.0 0.627 3.0 58.0 7.2 11.7 0.615 2.7 59.7

Vs 8.2 125 0.656 3s 654 8.1 122 0.664 32 67.2

Vs 8.2 125 0650 | 35 64.2 8.1 123 | 0666 34 68.6

L.S.D.at 0.05 0.13 032 [0046] NS 026 [015] 022 0036| NS 023

1-Is open 10% (3 m) of the length of the tunnel 30 m Iengﬂl
2-Is open 20% (6 m) of the length of the tunnel 30 m length

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 C, cultivar in the
two seasons. Concerning ventilation percent and location, they were
significantly affectedfruit characteristics. The maximum result was
obtained for V4 treatment in the two seasons.

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 C; X
V, or C; X V,. 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 (C,) 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 (Vg). And the interaction between C, with V¢ 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.

Constituents 2008/09 2009/10
Early total average Total Early total | Average | Total
Main Sub yield yield fruit yield yield yield fruit yield
Main ke/ kg/ weight ton/ ke/ kg/ weight ton/
plant plant () fed. plant plant (z) fed.
n Imperial 3.28 6.37 683.8 12.74 312 6.33 709.1 12.65
Yathrib 3.29 6.39 696.5 12.78 3.14 6.34 7214 12.69
L.S.D.at 0.05 N.S NS 2.6 0.02 N.S NS 4.2 0.01
Vi 3.21 6.35 683.0 12.70 3.04 6.28 699.0 12.58
V2 3.09 6.15 624.0 12.29 2.77 6.12 648.5 12.24
Vs 3.57 6.63 757.0 13.25 348 6.62 785.5 13.22
A\ 2.88 6.03 5925 12.06 2.69 5.94 622.5 11.88
B Vs 3.80 6.74 777.5 13.47 3.68 6.68 810.5 13.36
Ve 3.38 6.55 729.5 13.10 3.38 6.50 747.0 13.00
\E 3.14 6.24 647.5 1247 297 6.21 679.0 12.41
A\ 3.25 6.42 7100 12.76 3.13 6.34 726.0 12.68
Vs 3.23 6.37 700.0 12.73 3.08 6.30 712.0 12.62
L.S.D.at 0.05 0.13 0.24 17.36 0.17 0.08 0.06 22.69 0.27

1- Opened 10% (3 m) of the length of the tunnel 30 m length
2- Opened 20% (6 m) of the length of the tunnel 30 m length

Table (7) Effect of cultivars, ventilation percent and location interaction
on yield and its components of cantaloupe plants under low tunnels

conditions.
Constituents 2008/09 2009/10
Il average | Total ] average Total
. Sub Early fotl fruit | yield | o nsl fruit | yield
Mak Main yield yleld weight ton/ yleld yleld weight ton/
g kg/plant | kg/plant @ fed. kg/plant kg/plant © fed.
Vi 317 6.32 692.0 12.63 30 6.25 T06.0 12.50
Vs 3.07 6.10 615.0 12.21 2N 6.11 641.0 12.21
Vi 3.62 6.65 763.0 13.30 3.54 6.63 797.0 13.25
Vi 1.82 6.00 600.0 12.00 2.64 59 630.0 11.81
Imperial Vs k] 6.58 7320 13.15 337 6.55 753.0 13.10
Vs 382 6.77 T85.0 13.53 in 6.71 814.0 13.41
vV, in 6.21 652.0 12.42 292 6.15 685.0 12.31
Vi 3.22 6.36 7150 12,71 3.10 6.31 730.0 12.62
Va 3.20 6.34 685.0 12.69 3.05 6.26 705.0 12.57
Vi 3.24 6.38 674.0 12.76 3.07 6.30 692.0 12.65
Vi in 6.19 633.0 12.37 2.82 6.13 656.0 12.26
Vi 3.51 6.60 751.0 13.20 34 6.60 782.0 13.19
Vi 2.94 6.05 585.0 12.11 273 597 615.0 129
Yathrib Vs 377 6.71 770.0 13.41 .64 6.65 807.0 11.94
Vs 333 6.52 7270 13.04 3.25 6.45 741.0 13.31
Vs 3.16 6.27 643.0 12.54 3.01 6.26 673.0 12.51
Vs 3.28 6.40 705.0 12.80 3.16 637 7220 12.73
| Vo 3.26 6.40 715.0 12,77 3.11 6.34 719.0 12.67
L.S.D.at 0.05 0.13 0.05 10.57 047 | 028 0.03 7.16 0.31

1- dpened 10% {j'm}'at:t]le ]éﬁgth of the tunnel 30 m']m'lgt'h
2- Opened 20% (6 m) of the length of the tunnel 30 m length
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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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