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WO FIELD experiments were carried out in  El-Bosaily

Protected Cultivation Unit, El-Behaira Governorate in 2000 and
2001 seasons te study the response of some tomato (Lycopersicon
esculentum, Mill) cultivavs, ie. Mader and Ain Shams 2 to plastic
shading treatments, i.e. black or white as compared to the control
(unshaded).

Data showed that plant height was increased with shading,
especially black cover than the control, whereas number of leaves and
dry matter content were deceased. Mader cultivar overcame Ain
Shams 2, in both seasons.

Chlorophyl a,b and carotencids were increased due to shading
with black, followed by white cover with the superiority of Mader
cultivar plants as compared to Ain Shams 2 cultivar.

Number of fruits per plant, average fruit weight and total fruit
yield were improved with black shading and/or white shading with the
superiority of Ain Shams 2 cultivar.

Shading decreased fruit T.S.S. and Vitamin C contents with a
marked reduction with Mader cultivar . Fruits acidity was increased
due to shading, especially black covered plants of Mader cultivar.

Tomato (Lycopersicon esculentumn, Mill) is one of the major vegetable crops
grown in Egypt throughout the whole year. However, fruit yieid reduction occurs
as a result to high temperatures during the late summer due to lower flower
production ratio (El-Ahmadi & Stevens, 1979) and an increase in flower
shedding (Abdalla & Verberk, 1968} as well as poor pollen grain viability (Rick
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& Dempsy 1969). In addition, fruits production during late summer are smaller
of those results in yield reduction (Moustafa et al., 1981}.

Shading increased plant height (Abd El-Aal & Waly, 1982, El-Aidy et al,
1983 on tomato, Smith ef al, 1984 on tomato and cucumber, Moustafa, 1991,
El-Gizawy et al,, 1992a and Abdel-Mawgoud et al, 1996 on tomato). Shading
decreased number of leaves, stem diameter, fresh and dry weight of leaves
(Moustafa, 1991, Aldazabal ef al., 1999 and Koning, 2000). Shading was often
suggested as a solution to overcome the effects of high temperature (El-Gizawy
et al., 1992a (35 % shade) and Abdei-Mawgoud , 1996). Increasing shade levels
tended to increase chlorophyll and carotenoids concentrations of tomato leaves
{Fayez, 1989, Moustafa, 1991 and El-Gizawy et al., 1992a}. Shading with black
plastic net provide a 30 % reduction in solar radiation almost doubled total fruit
vield and increased number of fruits per plant (El-Aidy er al, 1983; Moustafa
1991, El-Gizawy et al., 1992b; Abdazabal, 1999 and Koning 2000). Shading of
tomato plants increased average fruit weight ( Lagier & Brun, 1988, Moustafa,
1991 and El-Gizawy er al., 1992b). Vitamin-C and T.S.S. contents of mature
tomatoes were decreased with reducing radiation benefit, whereas T.8.5. and
acidity were increased (Venter, 1979, Sagi, 1979, El-Aidy et al,, 1983, Moustafa,
1991, El-Gizawy et al., 1992b, Aldazabal et al., 1999 and Koning, 2000).

The objective of this study was to investigate the response of some tomato
cultivars growth and productivity to different shading treatments in the summer
season.

Material and Method

Two field experiments were carried out in El-Bosaily protected cultivation
Unit, El-Behaira Govemorate in 2000 and 2001 seasons to investigate the
response of some tomato (Lycopersicon esculentum, Mill) cultivars to different
shading treatments. Mader and Ain Shams 2 cultivars were used. Shading
treatments were black and white provide 40% shading in addition to the control
(unshaded).

The experimental soil was sandy in texture with pH 792 and E.C. 3.0
mmhos. Soil chemical analysis showed that it contains 11.6 meq/] of Mg, 12.77
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Meq/l of Na meq/l of Ca, 2.95 meq/l of HCO and 13.46 meq/] of CL.A split plot
design with 4 replicates was adapted. The two culttivars were assigned in the
main plots where as the shading treatments were distsibuted as sub plots.
Therefore, the experiment included six treatment.

Tomato seedlings were transplanted in S‘h and 7"' of May in 2000 and 2001
seasons, respectively. Drip irripation system was conducted with 6000 drippers
per feddan.

Shade treatments were low tunnels covered with shade net (black or white).
Each replicate consisted of 3 tunnels which was 7.0 m length, 1.0 m width and
0.60 m height. Sixty days after transplanting, a random sample of 3 plants of
each replicate was taken to determine the vegetative growth characteristics, ie.
plant height, number of leaves per plant and dry matter content. Chlorophyll a,b
and carotenoids were determined in the first fully expanded leaf following the
method of Wettestein (1957). At harvest, fruits were collected for total yield,
frits number per plant and average fruit weight measurements. A random sample
of ten fruits of each treatment was kept for determinations of Vitamin C, total
acidity and T.S.8. according to A.Q.A.C. (1975).

Statistical analysis was done according to Snedecor and Cochran (1980) and
means were compared using the L.S.D. method at 5% level of significance.

Results and Discussion

1. Plant growth

Presented data in Table 1 showed that plant height was significantly
increased due to shade treatments, especially with black cover, compared with
the control plants {unshaded) in both cultivars and seasons. The highest values of
plant height were recorded with Ain Shams 2 cultivar plants under black cover
treatments while the lowest was with the control plants (unshaded) of Mader
cultivar, in both seasons. However, number of leaves per plant as well as dry
matter content showed opposite response, ie. scoring its highest values in the
control plants (unshaded) of Ain Shams 2 cultivar plants followed by white
covered plants and lastly with Mader cultivar plants black shaded treatments, in
both seasons. Obtained results agreed with Moustafa (1991), El-Gizawy et al.
(1992), Abdel-Mawgoud et al. (1996), Aldazabal et al. (1999) and Koning
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(2000), and could be explained by an increase in water content in the shaded
plants which increased the ability of leaves in absorbing radiation and decreasing
reflection {Jones, 1992). The reduction in total dry matter production resulted
from the reduction in light intercepted by the plants as reported by Cockshull
et al. (1992). Data also indicated the superiority of Ain Shams 2 cultivar as
compared with Mader concerning all the recorded vegetative growth characters,
in both seasons.

Pigments content was significantly increased due to shade (Table 1). Black
shaded plants recorded the highest values of chlorophyll a, b, carotenoids and
total chlorophylls, in both cultivars and seasons and overcame those of white
and unshaded plants. Data indicated that the highest pigments contents were
recorded with Ain Shams 2 plants black shaded while the lowest accompanied
unshaded Mader cultivar plants. Data indicated the superiority of Ain Shams 2
cultivar plants over those of Mader in both seasons with insignificant difference.
The increase of pigments contents under shading treatments may be due to the
photo oxidation conditions occure under high illamination {Abd El-Hamid er al,
1985). The findings of El-Aidy et al. (1983), Fayez (1989) Moustafa (1991)
and El-Gizawy et al. (1992a) supported our results.

2. Fruit yield

Number of fruits per plant, average fruit weight and the total fruit yield were
significantly increased due to shade compared to unshaded plants (Table 2). This
finding was true in both cultivars and seasons with the superiority of black shade
over white shade treatments.

Data showed that Mader cultivar produced lower fruit yield than that of Ain
Shams 2, in both seasons. Data showed that the most favourable treatments for
fruit yield production were Ain Shams 2 plants black shaded, and the lowest
were with unshaded Mader cultivar plants. The greater fruit yield produced by
shaded plants could be due to the assumption that during summer, high
temperature increases shedding of tomato flowers (Abdalla & Verberk, 1968)
and reduces fruit set (Levy er al., 1978). Morcover, fruits produced under such
conditions are smaller (Sakiyma, 1968) which will also contribute to reduced
yield. The obtained results agreed with El-Aidy et al. (1983), Lagier & Brun
(1988), Mostafa (1991) and El-Gizawy et al. (1992b).
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TABLE 1. Effect of shading on the vegetative growth and pigments contents of tomato leavs in 2000 and 2001 seasons.

Leaves pipments mp/g dry matter
Total
__mgments

Plant height No of Dry matter [ 7

Treatiments {cm) leaves/plant w/plant Chi. a

ChlDb Carotenoids

Cultivars | Shading | 2000 | 200t | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 {2001
Unshaded | 43.6 | 47.2 | 584 | 621 | 40.6 | 41.2 | 2.18 | 219 | 122 | 132 | 146 | 142 | 486 | 4.93

Mader | Black | 47.9 | 498 | 512 | 543 | 351 | 353 | 263 | 262 | 156 | 167 | 188 § 195 | 607 | 6.24
. White | 451 | 49.0 | 53.0 | 576 | 37.7 | 384 | 236 | 233 | 150 | 153 | 173 | |72 | 559 1 558
A"el'ageﬂ_,‘ 455 | 487 | 542 | 580 | 378 | 383 | 239 | 238 4 1.43 _‘é_‘_______L(?f)_.___‘-Jﬂ___..5_;§_'___..._.,§§§.
| Unshaded | 53.6 | 53.0 | 75.1 | 780 | 46.8 | 474 | 223 | 231 | 127 | 135 | 145 | 147 | 495 | 513

Sl:z::s; Black | 602 | 617 | 656 | 673 | 302 | 410 | 265 | 269 | 71073 | 193 | oor |62 | 633

i L white_ [ s | ss8 | 695 | 729 | 421 | 429 | 242 1239 | T30 i | 169 {174 50 575

Average 1563 | 568 | 694 | 727 | 427 | 457 | 243 [ 246 | 152 | 157, 169 | E71 | 565 | 574
Main | Unshaded | 48.6 | 50.1 | 658 | 701 | 437 | 443 | 220 | 225 | 125 | 134 | 140 | 145 | 491 | 503
effectof | Black | 54.1 | 558 | 584 | 608 | 372 | 382 | 264 | 265 | 164 | 170 | 191 | 193 | 618 | 6.28

shading | white | 521 | s2.4 | 613 | 621 | 399 | 40.6 | 239 . 236 | 1.55 158 1 171 173 | ses | s

Interaction | 2.4 3.1 39 438 3.6 58 036,032 ) 041 | 038 031 | 03 1ol 7 097
5.6 3.0 NS | NS | NS+ NS NS NS | NS NS

Cultivars 5.6 5.0 6.7 7.8 4.1
| Shading | 38 | 34 | 42 | 37 [ 39 | 42 | 004021 | 031026 | 039|033 | 107 | 082

LSD at
5%

R
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TABLE 2. Effect of shading on the [ruit yield and fruit quality characters of tomato in 2000 and 2001 seasons.

I - L _Fouitsqualiy
e | ot A | e || Ao

g ) o addlty e B freshy
Cultivars Shading | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001
Unshaded | 183 | 207 ' 753 | 710 | 828 | 882 | 076 | 081 | 643 | 612 | 2882 | 29.71

Mader Black 247 | 274 1 860 | 872 [ 1275 ) 1434 | 149 | 149 | 472 | 423 120065 | 22.13
White 23.0 { 259 | 817 | 823 | 1127 1270 | 116 | 1.22 | 511§ 493 | 2437 | 26.04 ;

Average 220 | 247 [ 810 | 802 [ 1077 | 1195 | 114 | 117 | 542 | 509 | 2461 | 25.96
Unshaded | 23.6 | 272 | 836 | 854 | 1184 | 1394 | 083 | 085 | 682 | 663 |32.15| 330 |

Ain Shams, Black 285 | 328 | 97.2 | 970 | 1662 | 1909 | 148 | 146 ! 523 | 511 {2512 26.14
White | 27.1 | 306 | 927 | 93.6 | 1507 | 17.18 | 125 | t27 | 571 | 586 |27.34 | 2860 |
Average 264 1302 | 91.17| 920 | 1451 ] 1674 ; 118 | 119 | 598 | 587 ZS.EQ___ngé__’

B _ Unshaded | 21.0 | 240 | 795 | 782 | 10.06 | 1138 | 080 | 083 | 665 | 628 | 3049 | 3136
"g;“s';;gfl‘: Black 266 [ 301 | 916 | 921 11469 | 1672 | 148 | 148 | 498 | 467 | 2289 | 24.14
White 251 | 283 | 87.2 | 88.0 | 1307 | 1494 | 120 | 122 | 541 | 540 | 2586 | 2732

Interaction | 46 | 39 | 86 | 79 | 183 ! 226 | 017 | 0.13 | 057 | 046 ) 213 | 244
L'S:.;E/l' A | Caltivars | 41 | 42 | 67 | 59 | 135 ] 122 ] NS | NS | 041 | 045 | 231 | 2062 |
Shading 36 _(L‘t_l._O_LQh 78 | 162 ] 156 | 043 | 039 | 097 | 089 | 411 | 436 ’
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Fruit quality, i.e. T.S.5. and Vitamin C contents were decreased due to shade,
compared to the control plants, in both cultivars and seasons (Table 2).
However, black shading significantly reduced fruit quality than white shade.
Obtained results agreed with Venter (1979) and El-Gizawy et al. (1992b). Data
also indicated that Ain Shams 2 cultivar produced higher fruit quality values
(T.S.S. and V.C.) than Mader and lower acidity, with insignificant difference, in
both seasons. An opposite trend was recorded for fruits acidity, ie. being
highest with black shaded plants and lowest with the unshaded plants, in both
cultivars and seasons. Data indicated that fruit acidity was highest with Mader
plants black shaded and lowest with unshaded Mader plants. Whereas, T.5.8.
and Vitamin C contents were highest with unshaded Ain Shams 2 plants and
lowest with black shaded Mader plants. The obtained results agreed with those of
El-Aidy et al. (1983) and El-Gizawy et al. {1992b).
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