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ABSTRACT

Prober agricultural practices such as irrigation and pruning have been reported to enhance
yield quality and quantity of vegetables. This study aims to determine the most efficient pruning
system and optimum 1rrigation rate on cherry tomato to achieve the maximum production and high
fruit quality in protected agriculture. Two pruning systems, one and two branches and four
irrigation rates, 100% (T1, full water), 80% (T2), 60% (T3) and 40% (T4) of crop evapotranspiration
(ETc¢) were compared. The highest productivity in plants pruned to two branches was related to the
increase in fruit cluster than that detected in plants pruned to one branch. Whereas, the plants
pruned to one branch exhibited improved fruit quality {dry matter, titratable acidity, vitamin C,
total soluble solids and total sugars). The highest irrigation rates, T1 and T2, produced the highest
fruit yield, although the increased water stress treatment (T4) enhanced the fruit quality traits.
Water-use efficiency increased with two branches pruning system and under water stress
conditions. Irrigation treatment T2 was considered more appropriate for optimizing water-use
efficiency without any significant reduction in the total fruit yield. This study demonstrated that
the best results of interaction effects for increasing fruit production and conserving water were
obtained by pruning cherry tomato plants to two branches under the T2 irrgation rate. Fruit
weight and size were increased by pruning the plants to one branch under the T2 irrigation rate.
On the other hand, pruning the plants to one branch under the lowest irrigation rate (T4) resulted
in high fruit quality levels. This trend is relatively important under semi-arid environmental
conditions, where water shortage and thus water costs are continuously increasing.
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INTRODUCTION

Cherry tomato (Solanum lyeopersicum var. cerasiforme) is a popular type of table tomato with
small fruits (1.5-3.56 em in diameter) on long panicles and the demand for cherry tomato has
increased in the market, chiefly due to the recognition of their high quality and good taste
{Kobryn and Hallmann, 2005). The cherry tomato is also beneficial to human health because of its
high content of antioxidant and phytochemical compounds, including lycopene, B-carotene,
flavonoids, vitamin C and many essential nutrients (Rosales ef al., 2011).

275



Astan JJ. Crop Sei., 5 (3): 275-285, 2013

Pruning systems are normally used in protected cultivation and the choice of a proper pruning
system is an important factor for achieving a prefitable balance between labour costs and crop yield
without the loss of fruit quality (Franco ef al., 2009). The pruning of side shoots plays a key recle
in the efficient use of the planting area in protected cultivation (Mantur and Patil, 2008) and shoot.
pruning maintains a proper balance between vegetative growth and the fruit load
{(Utobo et al., 2010).

Irrigation is a vital agricultural practice that affects both the yield and fruit quality under
greenhouse conditions. Indeed, the irrigation schedule has a great impact on the growth, yield and
fruit quality of tomato depending on the amount of water applied (Kere et al., 2003).

Although sufficient water is a prerequisite for good plant growth and fruit development,
over-watering reduces quality and increases the production costs (Amundson, 2012). Under a low
water supply in arid and semi-arid areas, maximizing water productivity may be more valuable to
the farmer than maximizing crop yield (Patane et al., 2011). Therefore, optimal irrigation
management and scheduling are essential to increase water-use efficiency (WUE) in agricultural
preduction.

The aim of this study was to elucidate the effects of different pruning systems and irrigation
rates upon vegetative growth traits, fruit yield and quality in addition to the water-use efficiency
of cherry tomato plants cultivated under greenhouse conditions.

MATERIALS AND METHODS

Plant material and growth conditions: Cherry tomato (Solanum Iveopersicum cv. Duleito RZ,
RIJK ZWAAN; Netherlands) was grown in a fibreglass greenhouse at the Agricultural Research
and Experimental Station, Dirab region, near Riyadh, Saudi Arabia (24°39 N, 46°44 E), during
the 2010/2011 and 2011/2012 growing seasons. The seeds were germinated in Jiffy 7 pellets (one
seed per pellet) on 1 Sep., 2010 and 3 Sep., 2011 in a controlled environment (25+1°C day/18+1°C
night temperatures). At the two true-leaf stage, the seedlings were transplanted into soil and grown
in a greenhouse. The soil structure was 82% sand, 9% silt and 9% clay. The daytime temperature
in the greenhouse was set to 26+£2°C and the night-time temperature was 18+2°C; the relative
humidity was set to 70£2% during the growing season.

Experimental layout: The experimental design was split-plot in a randomized complete block.
Two pruning systems were assigned to the main plots and four irrigation rate treatments were
allocated to the subplots, with four replicates. The sub-plot area was 8 m®, which comprised
16 plants. The plants were placed in rows 1.0 m apart and the space between the plants within a
row was 0.50 m.

Pruning systems: The apical bud of all the plants was removed (10 days from transplanting) to
encourage the simultanecus growth of the selected branches. To shape the cherry tomato plants
to one central branch or two main lateral branches, all the new side branches were pruned at 10-
day intervals during the growth period. Hence, the plants were either trained to two branches to
form the V' trellising shape or to a single branch (the nearest one to the soil surface). For
supporting plants, they were trained with strings fixed to transversal wires at 2.5 m above the
ground surface.

Irrigation rate treatments: At transplanting, water was uniformly and simultanecusly
distributed using a drip irrigation system. The irrigation treatments started 7 days after
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transplanting and included four rates based on the crop evapotranspiration (KTe) of tomato, as
follows: T'1 control treatment (full water) receiving 100% of ETc and three reduced irrigation rate
treatments receiving 80% (T2), 60% (T3) and 40% (T4) of ETec,

The irrigation scheduling method was based on pan evaporation because it is simple to use and
easily available in the greenhouse (Harmanto et al., 2005). The crop evapotranspiration (KTc) was

determined as follows:
ETc=EoKpKce

Where:

ETe = The maximum daily crop evapotranspiration, in mm

FEo = The evaporation from class A, pan in mm

Kp = The pan coefficient (range between 0.7 and 0.9)

Ke = The crop coefficient (range between 0.4 and 1.1, depending on the growth stage). Kp and
Ke were calculated according to the equations of Allen et al. (1998)

The total period of the irmgation treatments was 180 days and the amount of water applied was
3000, 2400, 1800 and 1200 m® ha! for irrigation treatments T1, T2, T3 and T4, respectively.

Agricultural practices: Fertilization and pest and disease control were managed following
standard practices under greenhouse conditions. Harvest-ripe fruits were manually collected and
weighed twice a week, starting at 60 days after transplanting and continuing throughout the

season.

Data recorded: At 50 days after transplanting, five plants plot™ were collected and the
aboveground organs were separated into stems, leaves and green fruits to estimate the plant fresh
biomass. Their tissues were then oven dried at 70°C for 72 h to determine the dry biomass. Both
the aboveground fresh and dry biomass were expressed in ton ha™!. In addition, certain traits, such
as plant height and leaf area plant™, were measured.

The fruit yield traits (early and total yield) were determined by weighing all the collected fruits
during the harvests. The early yield (the first five harvests) and the total yield were expressed in
ton ha™'. Number of clusters and fruit weight plant™ were also determined.

Fifty representative fruits treatment™ were randomly selected, weighed and analyzed for fruit
quality traits. Portions of the fruits were sliced and dried at 70°C for 72 h to measure their dry
matter content. Other parts were homogenized using a fruit blender to determine the fruit chemical
composition. Total Soluble Seclids (T855,%) content were determined using a portable digital
refractometer (PR-101, ATAGO, Japan). Titratable acidity (g 100 g™! fresh weight, as citric acid)
was determined by potentiometric titration with 0.1 N NaOH against 9:1 dilution of fruit
homogenate juice samples with distilled water. Vitamin C (mg 100 g™" fresh weight, as ascorbic acid)
content was measured by titration of homogenate fruit juice samples using 2,6 dichlerophenol-
indophenol solution standardized in a solution of ascorbic acid with an identified concentration
{(Patane ef al., 2011). Total sugars (%) content was also determined following AOAC (1995)

procedure.
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Water-use efficiency: Water-use efficiency (WUE) was calculated by dividing the total fruit yield

(kg ha™) by the seasonal irrigation water (m® ha™) applied in the various irrigation treatments, as
described by Kirda et al. (2004}

WUE = Y/I
Where:
Y = Yield (kg ha )
I = Theirrigation water applied (m® ha™)

Statistical analysis: The collected data were analyzed using an Analysis of Variance (ANOVA)
in the BAS version 8.1 computer programme (SAS, 2008). The means were compared via a revised
Least Significant Difference (LSD) test at the 0.05 level {Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Vegetative growth traits: Pruning the cherry tomato plants significantly affected the vegetative
growth traits. One-branch pruning produced the tallest plants (195.2 and 190.1 em) in the first and
second seasons, respectively. This result was in agreement with the findings of Ara ef al. (2007) for
tomato plants. However, the highest leaf area and the heaviest aboveground fresh and dry biomass
were found in the plants pruned to two branches (Table 1). The significant difference between the
pruning systems for leaf area and either the aboveground fresh or dry biomass indicates that the
foliar structure in the plants pruned to two branches was sufficiently large to allow for superior
vegetative growth when compared to the plants pruned to one branch.

Significant differences in the vegetative growth traits were found among the irrigation rate
treatments: T1 (100% of ETe, full water) showed the highest values, followed by T2 (80% of ETc),
T3 (60% of KTc) and T4 (40% of ETe) (Table 1). It 1s well-known that plant growth 1s decreased
when soil water availability 1s limited (Kirnak et al., 2001). In addition, insignificant differences
were detected between the T'1 and T2 irrigation rate treatments with regard to the leaf area in the
first season, aboveground fresh biomass in the second season and aboveground dry biomass in both
seasons (Table 1). These results indicate that either 100 or 80% of ETc generated the maximum
plant growth.

Table 1: Vegetative growth traits of cherry tomato plants as affected by different pruning systems and irrigation rate treatments during
two growing seasons of 2010/2011 and 2011/2012

Above ground fresh biomass  Above ground dry biomass

Plant height (em) Leaf area plant™! (cm?) (ton ha™!) (ton ha™!)
Treatments 2010-2011 2011-2012 2010-2011 2011-2012 2010-2011 2011-2012 2010-2011 2011-2012
Pruning systems
Omne branch 195.3* 190.1% 5610.75° 5440.00° 1011.38° 994.85° 165,03t 158.96°
Two branches 181.5¢ 173.1% 8884.81* 8811.44* 1615.772 1597.632 207.112 211.97=
Irrigation rates
T1 (100% ETe) 205.75° 200.25° 8226.75° 8142.50° 1449.550% 1433.413° 200.425° 200.413°
T2 (80% K'Tc) 199.00° 189.62° 8221.382 8046,25° 1432.288° 1428.6252 199.4002 199.2002
T3 (60% K'Tc) 179.63° 172.75 7149.13* 7028.13 1284.338° 1252.713% 183.200¢ 184.288¢
T4 (40% KETc) 169.00¢ 163.63¢ 5393.88° 5286.00% 1088.113% 1070.300° 161.250 157.950¢

For each treatment, values within a season in each column followed by the same letter are not significantly different using revised LSD
at 0.05 level
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Fruit yield and its components: A significant increase in the early and total fruit yield was
found for the plants pruned to two branches compared to plants pruned to one branch (Table 2);
however, this response was accompanied with decreased fruit weight. These results are in
agreement with those obtained by Maboko and Du Plooy (2009) and Maboko et al. (2011), who
reported that tomato plants pruned to two stems produced a higher total fruit yield. However,
competition for assimilate between the growing fruits can lead to reduced fruit size, thus a high
fruit load causes a reduction in the source (assimilate availability) to sink (assimilate demand) ratio,
causing a decrease in fruit size and weight (Maboko and Du Flooy, 2009; Matsuda et al., 2011).
The plants pruned to double branches exhibited a 35.6% increase in total fruit yield compared to
the plants pruned to a single branch in the first season and a 40.3% increase for the second season,
due to the large number of clusters (17 clusters plant™) in two branches versus 12 clusters plant™
in one branch {Table 2). This finding agrees with De Azevedo ef al. (2010), who also found a larger
number of fruits plant™ with the inerement in the number of pruned cherry tomatc branches
plant™. The result of increased fruit weight after pruning plants to a single branch was in
accordance with the results of Mantur and Patil (2008) and De Pinho et al. (2011), who recorded
fewer and heavier fruits derived from fewer branches plant™ because the fruits contained higher
levels of carbohydrates and other soluble compounds.

The Irrigation rate treatments positively influenced the productivity of the cherry tomato plants.
The highest performance for fruit weight and, early and tetal fruit yield was found in the T1 (100%
of ETe, control treatment) and T2 (80% of ETe¢) treatments (Table 2). Conversely, fruit yield
reductions occurred with the lower irrigation rates and the lowest reduction was 34.08 and 35.65%
under stress water (T4, 40% of ET¢), in both seasons compared with full water (T1, 100% of ETc).
On the other hand, the heaviest fruit weight (>20 g) was obtained from plants of T1 and T2
treatments. As expected, fruit weight was significantly reduced to the half (<11 g) in plants where
lower irrigation rate (T4) was applied (Table 2). If irrigation water rate is reduced, water absorption
by plant roots is lower than that of crop transpiration. This case encourages an internal water
deficit which affects photosynthesis and results in small leaf area, cell size and intercellular volume.
The result is reduced fruit water accumulation and consequently decreased fruit weight
(Madrnd et al., 2009). A similar tendency concerning the effects of water restriction on tomato fruit
development has also been reported (Savic et al., 2008), The potential size of tomato fruits depends
on the rate of water accumulation because water represents 94-95% of the total fruit fresh weight
(Savic et al., 2008), with the remaining fruit weight (5-6%) consisting of organic compounds (sclids)
of which approximately 1% relates to the skin and seeds (Turhan and Seniz, 2009).

Table 2: Fruit yield components of cherry tomato plants as affected by different pruning systems and irrigation rate treatments during

two growing seasons of 2010/2011 and 2011/2012

No. of clusters plant™ Fruit weight plant™ (g) Early fruit yield (ton ha™?) Total fruit yield (ton ha™*)
Treatments 2010-2011 2011-2012 2010-2011 2011-2012 2010-2011 2011-2012 2010-2011 2011-2012
Pruning systems
One branch 11.63° 11.56° 19.1%° 18.63= 12,547 12.435° 51.453° 50.301¢
Two branches 17.13* 16.88* 14.00° 14.56° 17.808 17.6542 69.765" 70.611*
Irrigation rates
T1 (100% ETe) 17.38* 17.13* 20.907 21.252 17.3162 16.9932 70.1067 70.384*
T2 (80% K'Tc) 15.25¢ 15.50¢ 20.652 20.632 17.0462 16.9622 £69.1867 70.2812
T3 (60% ETc) 13.75° 13.63° 14.13% 14.00% 14.278° 14.234° 56.928° 55.865°
T4 (40% KETc) 11.13¢% 10.63% 10.75° 10.50¢ 12.071° 11.998 46.215° 45.293°

Far each treatment, values within a season in each column followed by the same letter are not significantly different using revised LSD
at 0.05 level
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Fruit quality: There were significant differences between the single-and double-branched
pruning systems with regard to the chemical composition of the cherry tomato fruits. The fruit dry
matter, titratable acidity, vitamin C, TS5 and total sugars contents were higher in the one-branch
pruning system versus that of the two-branched pruning system (Table 3). These results could be
attributed to the high assimilate supply asscciated with the good light conditions for the plants
pruned more intensively to a single branch (Ambroszezyk et al., 2008) when the canopy is not very
dense, light can easily penetrate and be distributed within it. Similar findings were reported by
Ece and Darakei (2009), who found a positive relationship between the vitamin C content of tomato
fruits and the amount of incident light. Fruits exposed to maximum sunlight in a one-branch
pruning system have a higher amount of vitamin C than shaded fruits in a two-branched pruning
system, whereas an increase of plant foliage reduces the light intensity and accumulation of
vitamin C in the shaded parts. In general, the lower the light intensity during growth, the lower
the vitamin C content of plant tissues (Llee and Kader, 2000).

Among the fruit quality traits affected by water stress were those that are mainly important for
consumer approval, 1.e., dry matter, titratable acdity, itamin C, TS5 and total sugars. Lower
irrigation rates improved all the fruit quality characters related to composition (Table 3). The
attained results were, in general, in agreement with Rouphael et al. (2008), who illustrated that
water stress reduces the yield of vegetable crops, but can improve quality in many cases. When
tomato plants are irrigated with less water, the plants regulate certain metabohe activities, such as
osmotic adjustment in sink organs, to increase the sucrose and organic acid transformation rate and
amount; consequently, more assimilate shifts to the fruits, thus improving the TSS and soluble
sugar contents (Hong-yan et al., 2003). The titratable acidity and vitamin C were significantly
increased under the water stress (T4, 40% of KETc) treatment (Table 3), results that agree with
Patane et al. (2011) reporting that the titratable acidity and vitamin C contents were enhanced
under water stress (50% of KTc) compared to a full irmgation water treatment (100% of ETc).
Cherry tomatoes are generally characterized by their superior dry matter and scluble solid levels
compared to normal-sized fresh market tomatoes (Sgherm ef al., 2007, 2008). As reported by
Sgherri et al. (2008), the dry matter (10 to 12%) and soluble solids (9 to 11%) detected in the cherry
tomato "Dulcito RZ" cultivar were higher than in the cherry tomato "INaomi" cultivar (7.5 to 10%
and 5.5 to 8%). However, lower values of dry matter (4 to 7%) and soluble solids (3.4 to 5.5%) were
also detected 1n 33 genotypes of normal-sized tomato (Turhan and Seniz, 2009).

Table 3: Fruit quality traits of cherry tomato plants as affected by different pruning systems and irrigation rate treatments during two growing
seasons of 2010/2011 and 2011/2012

Titratable acidity Vitamin C

Dry matter (%) (g 100 g ' fw) (mg 100 g~ fw.) TSS (%) Total sugars (%)
Treatments 2010-2011 2011-2012 2010-2011 2011-2012 2010-2011 2011-2012  2010-2011 2011-2012 2010-2011 2011-2012
Pruning systems
One branch 11.77* 11.67* 0.59* 0.60° 22.50° 23.75° 10.05% 10.47 9.33* 9.64*
Two branches 10.42% 10.55¢ 0.55¢ 0.54 20.44% 20.69* 9.15¢ 9.40¢ 7.88 181"
Irrigation rates
T1 (100% ETc) 10.20¢ 10.35% 0.554 0.54% 19.13% 18.75* 8.69¢ 9.10¢ 7.88* 7.94%
T2 (80% ETc) 10.85° 10.65° 0.56° 0.56° 20.38° 21.63 9.45° 9.49 8.53° 8.42°
T3 (60% ETc) 11.30¢ 11.50¢ 0.58" 0.58° 21.75¢ 23.30¢ 9.80¢ 10.05* 8.89" 8.90¢
T4 (40% ETc) 12.05% 11.95% 0.59* 0.60° 24.63* 256.300 10.45% 11108 911 9.71*

For each treatment, values within a season in each column followed by the same letter are not significantly different using revised LSD at 0.05

level
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Water-use efficiency: Water-use Efficiency (WUE) 1s defined as the ratio of fruit yield to its
seasonal cumulative irrigation water. The WUE in the cherry tomato plants pruned to two branches
increased by 27.34 and 29.62% in the first and second seasons, respectively compared with those
pruned to one branch (Fig. 1), resulting in increased total fruit yield for the plants with two
branches compared with one-branched plants, even though the plants in both pruning systems
were supplied with the same amount of water.

The plants pruned to two branches showed increased rates of canopy expansion, as illustrated
by the leaf area and, aboveground fresh and dry biomass traits (Table 1) and consequently, had
increased total fruit yield (Table 2) and improved WUE in comparison to the plants pruned to a
single-branch (Fig. 1).

The one-branch pruning system resulted in a lower leaf area (Table 1), which represents the
main factor for detecting reduction in water uptake and transpiration, compared with the plants
pruned to two branches. This result agrees with Omami et al. (2008), who reported that reduced
leaf number and leaf area could be the main reason for reduced water uptake and transpiration
in amaranth (Amaranthus spp.).

To clarify the effects of different irrigation rates on WUE, a regression analysis was performed
and a strong relationship between WUR and the irrigation rate treatments (R? =0.97) was found
(Fig. 2). In general, WUE increased linearly in response to each increase in the irrigation rate and

409 00ne branch
BTow beanches
a a
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E
2
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5
= b b
254
20
Season 1 Season 2

Pruning systems

Fig. 1. Effect of pruning systems on water use efficiency for cherry tomato plants during two
growing seasons of 2010/2011 and 2011/2012
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Fig. 2. Relationship between WUE and irmigation rate treatments for cherry tomato (pooled data
of the two seasons, 2010/2011 and 2011/2012), T1: 100%, T2: 80%, T3: 60% and T4, 40%

of crop evapotranspiration (KTc)

281



Astan JJ. Crop Sei., 5 (3): 275-285, 2013

such a linear relationship between ET and WUE was previously recorded in tomato
{(Wahb-Allah ef al., 2011). In both seasons, WULE increased at the lowest water rate (T4; 40% of
ETe) by 37.64 and 37.88% more than T1 control treatment (100% of ETe). Indeed, Howell (2006)
reported that WUE varied considerably among water irrigation treatments and generally tended
toincrease with a decrease in irrigation level,

Interaction effect: The interaction of branch pruning x irrigation rates was significant, for the
fruit fresh weight and total fruit yield in addition to the fruit quality (vitamin C, TSS and total
sugar). Results presented in Table 4 indicated that the fruit weight increased significantly with the
single-branch pruning system with the T1 (100% of ETe, full water) and T2 (80% of Ete)
treatments. This finding was due to the increase in fruit size plant™ as the irrigation rate increased.
However, the total fruit yield increased significantly with double-branched pruning system under
the same irrigation rates, 1.e., T1 and T2 compared to T3 B0% of ETc) and T4 (40% of KETc)
treatments with either pruning systems. In terms of the soil water availability, the two branches
pruning system may provide more vegetative growth because the soil remains wetter, thus allowing
for more water uptake, which is reflected in a higher fruit yield Zotarelli et al., 2009),

Regarding fruit quality aspects, the interaction effect of the pruning system and irrigation rates
on the vitamin C, TSS and total sugar contents showed maximum values when pruning the plants
to one-branch under the water-stress of T4 (40% of KETc), followed by pruning the plants to one-
branch plus the water-stress of T3 (60% of ETc) as shown in Table 4. In general, such cultural
practices as pruning and irrgation determine the crop load and fruit size, which can influence the
nutritional composition of fruits (Lee and Kader, 2000).

The total sugars content is a vital feature of the taste of tomatoes (Turhan and Seniz, 2009).
Cherry tomatoes detect higher sugars content than full-sized tomatoes and, therefore, taste sweeter,
The highest content of total sugars was noted in the plants pruned to cne branch at the lowest,
irrigation rate (T4, 40% of KTe) in comparison to the other pruning system and irrigation
treatments. The total sugars content detected in this study was high, ranging from 7.2 to 10.7%
{Table 4). In comparison to other tomato types, the largest sugars content was 6.02% in cherry
tomato, 3.86% in standard tomate and 4.03% in cluster tomato (Kobryn and Hallmann, 2005} and
a low total sugar content (1.67 to 3.73%) was also observed in 33 genotypes of normal-sized tomato

Table 4: Interaction effect of different pruning systems and irrigation rate treatments on fruit fresh weight, fruit yield and quality traits of cherry
tomato plants during the growing seasons of 2010/2011 and 201 1/2012

Fruit weight Total fruit yield Vitamin C
plant™ (g) (ton. ha™") (mg 100 g £w.) TSS (%) Total sugars (%)
Irrigation rate  -----ss-sessscsssessess eeeeeemsemssieeses emeeeeeesemssssses eeeeeessemsnssesssss seeeeseesseeseeoee-
Pruning systems treatments 201¥11  2011/12 201011 201112 2010011 2011/12 20111 2011/12  2010/11 201112
One branch T1(100% ETc)  25.3° 245  BLEr 59.81%F 20.3¢ 20.0¢ 9.0 9.7 8.2 8.6"
T2 (80% ETc)  25.0° 243 B0.669 59.731° 21.8% 23.3 9.8 9. 9.2 9.5
T3(60% ETc)  14.8 143 45231 44.90(F 22.5° 24.8 10.2¢ 10.7 9.8 10.0
T4(40% ETe) 118 115 38244 36.763 25.5° 27.0¢ 11.2¢ 11.6° 10.2¢ 10.7
Two branches T1{100% ETc) 16.5" 180"  78.544° 80.956° 18.04 17.5 8.4 8.5 75 7.2k
T2(80% ETc)  16.3° 17.00 77.7622 80.831° 19.¢ 20.0¢ 9.1 a1 7.9 7.5
T3(60% ETe)  13.5° 13.8  88625° 66.831 21.0F 21.8 9.4 9.4 8. 7.8
T4 (40% ETc) 9.8 95 541874 53.8251 23.8" 23.5° 9.7 10.68 8.0¢ 8.1

For each treatment, values within a season in each column followed by the same letter are not significantly different nsing revised LSD at 0.05

level
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{Turhan and Seniz, 2009). These results are in harmony with the results of Hobson and Bedford
{1989), who reported that cherry-type fruits contain more sugars, which positively affects their
sweet taste and attractiveness to be eaten as a snack. Thus, the obtained results indicate that
cherry tomato "Duleito RZ" cv. should be desirable for either local or export markets in which
consumers prefer sweet tasting fruits as a snack.,

CONCLUSION

Water conservation is a fundamental concern in irrigation strategies for sustainable agriculture.
Insignificant differences were detected between T2 (80% of ETe) and T1 {100% of KTe, full water)
for most. of the plant vegetative growth traits and fruit yield. Therefore, the T2 treatment could be
considered more applicable and helpful for farmers to optimize WUE by saving water without any
significant reduction in the total fruit yield. Moreover, pruning cherry tomato plants to two
branches permits the early ripening of fruits and produces a higher fruit yield. Hence, the
two-branched pruning system combined with the T2 irrigation rate (80% of ETe¢) is recommended
for production cherry tomato under greenhouse conditions to obtain a higher fruit yield and
conserve water.

ACKNOWLEDGMENT
With sincere gratitude, we would like to express deep thanks to the Deanship of Scientific
Research, King Saud University and Agricultural Research Centre, College of Food and Agriculture

Sciences for the finanmal support.

REFERENCES

AOAC,, 1995, Association of Official Agriculture Chemists: Official Methods of Analysis. 10th Edn.,
AQAC., Washington, D.C., USA,

Allen, K., L. Pereira, D. Raes and M. Smith, 1998, Crop evapotranspiration: Guidelines for
computing crop water requirements. FAO Irrigation and Drainage Paper 56, Food and
Agriculture Organization of the United Nations, Rome, Ttaly. http://’www . fac.org/docrep/
X0490K/X 049000 htm

Ambroszezyk, A., 8. Cebula and A, Sekara, 2008, The effect of plant pruning on the light conditions
and vegetative development. of eggplant (Solanum melongena 1..) in greenhouse cultivation.
Veget. Crops Res. Bull., 68: 57-70.

Amundson, 5.K., 2012, Cultural techniques to improve yield and cost efficiency of greenhouse
grown tomatoes. M.Sec. Thesis, The University of Tennessee, Knoxville,

Ara, N., M.K. Bashar, S. Begum and 5.5. Kakon, 2007, Effect of spacing and stem pruning on the
growth and yield of tomato. Int. J. Sustain. Crop Pred., 2: 35-39.

De Azevedo, V.F., A.C.5. Abboud and M.G.F. do Carmo, 2010, Row spacing and pruning regimes
on organically grown cherry tomato. Horticultura Brasileira, 28: 389-394,

De Pinho, LLA., A.C. Almeida, C.A. Costa, M.C.D. Paes, M.B.A. Gloria and E.M. Souza, 2011.
Nutritional properties of cherry tomatoees harvested at different times and grown in an organic
cropping. Hortic. Bras., 29: 205-211.,

Ece, A, and N. Darakei, 2009, Effect of number of different stems on some fruit quality
characteristics and wyield in tomatoes (Lycopersicon Iycopersicum L.). J. Appl. Biol. Sei,,
3:175-178.

283



Astan JJ. Crop Sei., 5 (3): 275-285, 2013

Franco, J.I..,, M. Diaz, F. Dianez and F. Camacho, 2009, Influence of different types of pruning on
cherry tomato fruit production and quality. J. Food Agric. Environ., 7. 248-253,

Harmanto, V.M. Salokhea, M.S. Babel and H. Tantau, 2005. Water requirement. of drip irrigated
tomatoes grown in greenhouse in tropical environment. Agric. Water Manage., 71: 225-2423,

Hobson, G.E. and L. Bedford, 1989. The composition of cherry tomatoes and its relation to
consumer acceptability. J. Hort. Sei., 64: 321-329,

Hong-yan, Q., L. Tian-lai, Z. Jie, W. Le1 and C. Yuan-hong, 2003, Effects on sucrose metabolism,
dry matter distribution and fruit quahty of tomato under water deficit. Agric. Sci. China,
2: 12B3-1258.

Howell, T.A., 2008, Challenges in increasing water use efficiency in irrigated agriculture.
Proceedings of the International Symposium on Water and Land Management for Sustainable
[rrigated Agriculture, April 4-8, 2008, Adana, Turkey, pp: 11-11.

Kere, G.M., M.O. Nyanjage, 3. Liu and 5 F.0. Nyalala, 2003. Influence of drip irrigation schedule
and mulching material on yield and quality of greenhouse tomato (Lycopersicon esculenturn mill
(Money Maker). Asian J. Plant Sci., 2: 1052-1058,

Kirda, C., M. Cetin, Y. Dasgan, 8. Topcu, H. Kaman, B. Ekichi, M.E. Derici and A.l. Ozguven,
2004. Yield response of greenhouse grown tomato to partial reot drying and conventional defieit
irrigation. Agric. Water Manage., 69: 191-201.

Kirnak, H., C. Kaya, I. TAS and D. Higgs, 2001. The influence of water deficit on vegetative
growth physiology fruit vield and quality in eggplants. Bull. J. Flant Physiol., 27: 34-46,

Kobryn, J. and E. Hallmann, 2005, The effect of nmitrogen fertilization on the quality of three
tomato types cultivated on Rockwool. Acta Horticult., 691 341-348,

Lee, 5. K. and A A. Kader, 2000. Preharvest and Postharvest factors influencing vitamin C content,
of horticulture crops. Postharvest Biol. Technol., 28: 207-220,

Maboko, M.M. and C.F. Du Plooy, 2009. Effect of stem and fruit pruning on yield and quality of
hydreponically grown tomato. Afr. Crop Sei. Conf. Proe., 9: 27-29,

Maboko, M.M., C.F. Du Flooy and 5. Chiloane, 2011. Effect of plant population, fruit and stem
pruning on vield and quality of hydroponically grown tomato. Afr. J. Agric. Res., 6: 5144-5148,

Madrid, K., E.M. Barba, A. Sanchez and A.L. Garcia, 2009. Effects of organic fertilizers and
irrigation level on physical and chemical quality of industrial tomato fruit {cv. Nautilus). J. Sci.
Food Agric., 89: 2608-2615,

Mantur, S.M. and S.R. Patil, 2008, Influence of spacing and pruning con yield of tomato grown
under shade house. Karnataka J. Agric. Sei., 21: 97-98,

Matsuda, R., K. Buzuki, A. Nakane, T. Higashide and M. Takaichi, 2011. Responses of leaf
photosynthesis and plant growth to altered source-sink balance in a Japanese and a Dutch
tomato cultivar. Sci. Horticult., 127: 520-527.

Omam, K.IN,, P.5. Hammes and P.J. Robbertse, 2006, Differences in salinity tolerance for growth
and water-use efficiency in some amaranth (Amaranthus spp.) genotypes. New Zealand J. Crop
Horticult. Sei., 34: 11-22.

Patane, C., S. Tringali and O. Sortino, 2011. Effects of deficit irrigation on biomass, vield, water
productivity and fruit quality of processing tomato under semi-arid Mediterranean climate
conditions. Sci. Horticult., 129: 590-596,

Rosales, M.A., L. Cerwilla, K. Sanchez-Rodriguez, M. Rubio- Wilhelmi and B. Blasco ef al., 2011,
The effect of envirenmental conditions on nutritional quality of cherry tomato fruits: Evaluation
of two experimental Mediterranean greenhouses. J. Sei. Food Agric., 91: 152-162,

284



Astan JJ. Crop Sei., 5 (3): 275-285, 2013

Rouphael, Y., M. Cardarelli, (;.Colla and E. Rea, 2008. Yield, mineral composition, water relations
and water use efficiency of grafted mini-watermelon plants under deficit irrigation.
HortScience, 43: 730-736.

SAS, 2008, Statistical Analysis System. SAS Institute, Inec., Cary, NC., USA..

Savie, 5., R. Stikic, B.V. Radovie, B. Bogicevica, 7Z. Jovanovive and V.H.T. Sukalovie, 2008,
Comparative effects of Regulated Deficit [rrigation (RDI) and Partial Root-Zone Drying (PRD)
on growth and cell wall peroxidase activity in tomato fruits. Sci. Horticult., 117: 15-20.

Sgherri, C,, F. Navari-Izzo, A. Pardossi, G.P. Soressi and R. Izzo, 2007. The influence of diluted
seawater and ripening stage on the content of antioxidants in fruits of different tomato
genotypes. J. Agric. Food Chem., 55: 2452-2458,

Sgherri, C., Z. Kadlecova, A. Pardossi, F. Navari-Izzo and R. Izzo, 2008, Irrigation with diluted
seawater improves the nutritional value of cherry tomatces. J. Agric. Food Chem,,
56: 3391-3397.

Steel, R.G.D. and J.H. Torrie, 1980. Principles and Procedures of Statistics. MeGraw-Hill,
New York.

Turhan, A. and V. Seniz, 2009. Estimation of certain chemical constituents of fruits of selected
tomato genotypes grown in Turkey. Afr. J. Agric. Res., 4: 1086-1092,

Utobo, E.B., L.G. Ekwu, E.O. Ogah and G.IN. Nwokwu, 2010, Growth and yield of cucumber
varieties as influenced by pruning at Abakaliki Agricultural area Southeastern Nigeria. Cont.
J. Agron., 4: 23-27,

Wahb-Allah, M.A., A A, Alsadon and A A. Ibrahim, 2011. Drought tolerance of several tomato
genotypes under greenhouse conditions. World Applied Sei. J., 15: 932-940,

Zotarelli, L., J M. Scholberg, M.D. Dukes, R. Munoz-Carpena and . Iecerman, 2009. Tomato yield,
biomass accumulation, root distribution and irrigation water use efficiency on a sandy soil, as
affected by nitrogen rate and irmgation scheduling. Agric. Water Manage., 96: 23-34.

285



	275-285_Page_01
	275-285_Page_02
	275-285_Page_03
	275-285_Page_04
	275-285_Page_05
	275-285_Page_06
	275-285_Page_07
	275-285_Page_08
	275-285_Page_09
	275-285_Page_10
	275-285_Page_11
	AJCS.pdf
	Page 1


