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ABSTRACT

The study included the effect of planting system (single and double rows),
plant spacing (20 and 30 cm) and shoot pruning (without pruning, pruned to three or
six shoots, pruned to six shoots topped at 3" leaf and all shoots topped at 3" leaf)
on early yield of tomato plants cv. Castlerock. Experiments were conducted during
the summer season of 1993 and 1994.

Plants grown in double rows at 20 cm spacing produced the largest early
yield of total and size Il (< 80 g) fruits. The highest early yield of fruits having size |
(> 80 g) was likewise obtained from plants grown in double rows but at 30 cm
spacing. Tomato plants grown with three shoots produced the highest early yield of
total and size | fruits, and the lowest record of size Il fruits. The treatment
combination of planting in double rows at 20 cm spacing with plants pruned to three
shoots/plant achieved the highest early yield in both seasons.

INTRODUCTION

Tomato is the most important vegetable crop in Egypt. Summer
planting is the main season for outdoor tomato production; and early crop of
tomatoes is a major objective for the growers as prices are usually high.
Pruning and high plant density are amongst the common practices in some
countries for achieving high early yield under the open field conditions.
However, pruning is not practiced in open filed tomato production in Egypt.

Many investigators confirmed that side shoot removal of tomato
plants grown in the open field advanced the early yield (Veselinov, 1977;
Hartmann, 1978; Davis and Estes, 1993). Also, it was generally agreed that
close spacing tended to increase early yield (Moldoveanu, 1976; El-Zawily,
1981; Pyzik and Dabrowska, 1989; Malash et al., 1990).

For the combination of plant density and pruning, Zubeldia and
Gasco (1977) reported that the highest early yield was obtained from planting
system of 1.20 x 0.25 m using indeterminate tomato plants with a single
stem. Moreover, Davis and Estes (1993) showed that early-season vyields
were highest by using a combination of early pruning (lateral shoots were 5-
10 long) or delayed pruning (lateral shoots were 30-36 cm long) and in-row
spacing < 46 cm (in-row spacing treatments were 31, 46, 64, 76 and 91 cm).
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The objective of this research was therefore to study the effect of
planting system, plant spacing and shoot pruning on early yield and its
components in tomato plants cv. Castlerock.

MATERIALS AND METHODS

The experiments were carried out in a private farm in El-Mehalla EI-
Koubra District, Gharbia Governorate, during the two summer seasons of
1993 and 1994. The determinate tomato cv. Castlerock was used. Texture of
the experimental soil was clay.

The experiments included 20 treatments, which were the
combinations of two planting systems, two spacings within the row and five
shoot pruning levels. Planting systems were single row on 1 m ridges and
double rows on 1.25 m ridges. Plant spacings within the row were 20 and 30
cm. Shoot pruning treatments were without pruning (Pr.o) as control, pruning
to 3 shoots (Pr.1), pruning to 6 shoots (Pr.2), prunning to 6 shoots topped at
3" |eaf (Pr.3), and all shoots topped at 3 leaf (Pr.4).

The different treatments were randomized in a split-split-plot
arrangement in a randomized complete block design with four replications.
Planting system treatments were assigned at random to the main plots. Each
main plot was split into two spacing treatments as sub-plots, and the five
pruning levels were randomly assigned to the sub sub-plots. Each
experimental plot contained two ridges, each 6 meters long. Fruit yield was
estimated from 12 m? of each sub sub-plot.

Tomato seedlings were transplanted on March 2" in both years. The
pruning process started one month after transplanting and was carried out
weekly to keep the required number of shoots in the different treatments.
The regular cultural practices were applied whenever it was needed and as
usually done by growers.

Yield of the first ten days of the harvesting period, which lasted for
about 30 days, was considered as early fruit yield. Early yield was sorted to
two sizes according to fruit weight; size | for fruits exceeding 80 g in weight,
and size Il for smaller fruits. The relative yield increase for the different
testaments was also calculated.

Data were tested by analysis of variance (Little and Hills, 1972).
Duncan's multiple range test was used for the comparisons among treatment
means (Duncan, 1955).

RESULTS AND DISCUSSION

Effect of planting system:

Data presented in Table (1) show that early yield as weight of fruits
per plot of size I, size Il and their sum was significantly higher in tomato
plants grown on double rows than in plants grown on a single row in both
seasons. This result is primarily a function of the increase in number of
plants per unit area. In this respect, a correlation between high early yield
and high plant population has been reported for some tomato cultivars under
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a wide range of conditions (Moldoveanu, 1976; El-Zawily, 1981; and Davis
and Estes, 1993). Moreover, El-Zawily (1981) reviewed that the increase in
early yield obtained from the higher plant population of tomato is primarily a
function of the increase in number of fruits per unit area.

Effect of plant spacing:

Data in Table (2) indicate that, in both seasons, plants grown at 20
cm spacing produced higher early yield of both size | and size Il fruits than
did plants grown at 30 cm spacing). The increase in total early yield was 35.4
and 24.3% in the first and second seasons, respectively. Previous studies
showed that high plant population reduced vegetative growth which, in turn,
may enhance flowering and earliness (Moldoveanu, 1976; Pyzik and
Dabrowska, 1989; Malash et al., 1990).

Table (1): Effect of planting system on tomato early yield (1993 and
1994 seasons).

Planting Early yield/plot (kg/12 m?) Relative
system Size I(> 80 g) |Size 11I(< 80 g) | Total yield increase (%)
1993 season
Single row 9.3 3.0 12.3 000.0
Double rows 25.3 15.7 44.0 257.7
F test *% *% *% -
1994 season
Single row 12.9 4.8 17.7 00.0
Double rows 14.9 12.8 27.7 56.5
F test *% *% *% -

** indicates significant differences at P < 0.01 according to F test.

Table (2):Effect of spacing on tomato early yield (1993 and 1994

seasons).
Spacing Early yield/plot (kg/12 m?) Relative
Treatments Size I(> 80 g) |Size Il (<80 g)| Total |yield increase (%)
1993 season
30cm 154 7.2 22.6 00.0
20 cm 19.1 11.5 30.6 354
F test *% *% *% -
1994 season
30cm 13.5 6.7 20.2 00.0
20 cm 14.3 10.8 25.1 24.3
F test *% *% *% -

** indicates significant differences at P < 0.01 according to F test.

Effect of shoot pruning:

Data in Table (3) reveal that tomato plants pruned to 3 shoots (Pr.1)
produced the highest early yield of total and size | (> 80 g) fruits in both
seasons. The relative increase in early yield of this treatment was 29.6 and
15.8% in the first and second season, respectively. On the other hand, this
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treatment produced the lowest early yield of size Il fruits (< 80 g) in both
seasons.

Table (3): Effect of pruning on tomato early yield (1993 and 1994

seasons).
@ Pruning Early yield/plot (kg/12 ™?) Relative
Treatments | Size I(> 80 g) | Size 11(< 80 g) | Total yield increase(%)
1993 season
Pr.o 14.7 c 9.3 ab 24.0d 00.0
Pr.1 220a 9.1b 31.1a 29.6
Pr., 176b 9.6 ab 27.3b 13.8
Pr.3 148¢c 9.8a 24.6d 2.5
Pr.s 17.2b 9.0b 26.3 ¢ 9.6
F test ** ** ** -
1994 season
Pr.o 12.0d 10.1a 22.1b 00.0
Pr.. 16.4 a 9.2b 25.6 a 15.8
Pr., 149b 8.0c 229b 3.6
Pr.3 140c 81c 22.1b 00.0
Pr.s 12.3d 8.5¢C 20.8 ¢ -5.9
F test *% *% *% -

@Pruning treatments:

Pr.o = Unpruned (Control)  Pr.1 = Pruned to three shoots Pr..= Pruned to six shoots

Pr.s= Pruned to six shoots topped at 3™ leaf Pr.s=All shoots topped at 3 |eaf.

** indicates significant differences at P < 0.01 according to F test.

Means followed by a letter in common are not significantly different at the 5% level,
according to Duncan’s test.

Data reveal also that the lowest early yield of total and size | fruits
was produced from unpruned plants (Pr.o) and plants with six shoots topped
at 3 leaf (Pr.s) in the first season, and from unpruned plants and plants in
which all shoots were topped at 3" leaf (Pr.s) in the second season. The
other pruning treatments occupied an intermediate position between the
above-mentioned treatments which had the highest and the lowest early
yield. In this concern, Davis and Estes (1993) suggested that the increment
in early yield may be caused in unpruned tomato plants by continued
partition of carbohydrates to vegetative growth, instead of reproductive
growth, for a longer period than in pruned plants. To indicate the importance
of pruning severity on early yield, Malash et al. (1990) reported that the
highest early yield of tomatoes was obtained in plants pruned to two stems
compared with one or three stems. Similar results were previously obtained
by Hartmann (1978), Campos et al. (1987) and Davis and Estes (1993) on
tomatoes and by Paksoy and Akilli (1994) on eggplant. Inversely negative
results on early yield induced by pruning was obtained by Esiyok et al. (1994)
and Hamed (1997) on sweet pepper.

Effect of the interaction between planting system and plant spacing:
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Data in Table (4) show that tomato plants grown on double rows at
30 cm spacing produced the highest early yield of fruits having size I,
whereas total early yield and yield of size Il fruits were obtained from tomato
plants grown in double rows at close spacing (20 cm). In both seasons, plants
grown in single rows at wide spacing (30 cm) gave the lowest early yield.
Similar results were obtained by Moldeveanu (1976), El-Zawily (1981) and
Pyzik and Dabrowska (1989) on tomatoes.
Table (4): Effect of planting system and spacing on tomato early yield

(1993 and 1994 seasons).

Planting Spacing Early yield/plot (kg/12 m?) Relative
System Sizel Size ll Total _ yield
(>8009) (<8049 increase (%)
1993 season
Single row 30cm 7.8b 23b 10.1 b 00.0
20 cm 10.8 b 3.7b 145b 43.6
Double rows 30cm 23.1a 12.2 a 35.3a 249.5
20 cm 27.4 a 19.3 a 46.7 a 362.4
F test * ** *x -
1994 season
Single row 30 cm 116¢ 34c 15.0d 00.0
20 cm 14.2 b 6.1 bc 20.3 ¢ 35.3
Double rows 30cm 154 a 10.0 ab 25.4b 69.3
20 cm 14.4 b 15.5a 29.9 a 99.3
F test ** ** * -

**and * indicate significant differences at P < 0.01, P < 0.05, respectively according to F test.
Means followed by a letter in common are not significantly different at the 5% level,

according to Duncan’s test.

Effect of the interaction between planting system and shoot pruning:
Data in Table (5) reveal that tomato plants which had three shoots

only (Pr.1) and grown under the double rows system produced the highest

early yield as a total and large fruits (size 1) in both seasons.

Table (5): Effect of planting system and pruning on tomato early yield
(1993 and 1994 seasons).

1993 season 1994 season
Planting @ Pruning | Early yield/plot (kg/12 m?) |Relative [ Early yield/plot (kg/12 m?) |Relative
system Sizel Size ll Total n)c”rzla(ljse Sizel Size ll Total nzlrzlgse
(>8049)|(<8009) %) (>809)|(<8009) (%)
Singlerow Pro | 87f 28e |11.5g| 00.0 |11.2h| 6.2d | 17.4f 00.0
Pr., | 13.2e| 3.3d [165e| 435 |14.0d| 4.3f [183e 5.2
Pro| 9.1f 3.3d | 12.4f 7.8 13.1f | 5.1e [18.2e 4.6
Prs | 659 2.3f 8.8 h -23.5 |1 152c | 399 (19.1e 9.8
Pr, | 89f [3.1de|12.0fg 4.3 109h| 45f | 1549 | -11.5
Double rows Pr.o [ 20.6d | 15.7 b | 36.3d | 215.7 | 12.7g | 14.0a [26.7 bc| 53.4
Pr., [30.7a|14.8c |45.5a | 295.7 [ 18.8a|14.2a|33.0a| 89.7
Pr, |26.1b|159b|42.0b | 265.2 | 16.7b | 10.8c [ 27.5b | 58.0
Prs | 23.2c|17.3a|405c | 252.2 |12.8g|12.3b | 25.1d | 44.3
Pr., | 25.6b|149c |40.5c | 252.2 | 13.6e | 125b | 26.1c | 50.0
F test ** ** *k - *% *% *% -
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@Pruning treatments:

Pr.o = Unpruned (Control)  Pr.1 = Pruned to three shoots Pr..= Pruned to six shoots

Pr.s= Pruned to six shoots topped at 3@ leaf  Pr.,=All shoots topped at 3" leaf.

** indicates significant differences at P < 0.01 according to F test.

Means followed by a letter in common are not significantly different at the 5% level,
according to Duncan’s test.

On the other hand, the lowest early yield was obtained from plants which had
six shoots topped at the third leaf (Pr.z) and grown in a single row system in
the first season, and from those plants which had all shoots topped at the
third leaf (Pr.4) and grown on a single row system in the second one. These
results are in accordance with those of Zubeldia and Gasco (1977).

Effect of the interaction between plant spacing and shoot pruning:

Data reported in Table (6) clarify that tomato plants pruned to 3
shoots (Pr.1) and grown at close spacing (20 cm) produced the highest early
yield in both seasons. Such increments were 78.3 and 37.0 percent in the
first and second season, respectively. On the contrary, the lowest early yield
resulted from control plants (unpruned) grown under wide spacing (30 cm) in
the first season, while in the second season such result was obtained from
plants with six shoots topped at the third leaf and grown also under wide
spacing. These results are in agreement with those obtained by Mangal and
Jasim (1987) and Davis and Estes (1993).

Table (6): Effect of spacing and pruning on tomato early yield (1993
and 1994 seasons).

1993 season 1994 season
Spacing @Pruning | Early yield/plot (kg/12 m?) [Relative| Early yield/plot (kg/12 m?) |Relative
Sizel | Sizell yield Sizel | Sizell yield

Total | ncrease Total | ncrease
(>8049)|(<8009) %) (>8049)|(<8009) (%)

30cm Pr.o 12.3f 8.0d 20.3i 00.0 1229 8.9d 21.1f 0.0
Pr. | 19.44Db 6.49 25.8f 27.1 16.0b 6.3f 223e 5.7
Pr. 16.6¢c 7.2h 2389 17.2 14.1d 5.6h 19.7¢9 -6.6

Pr.s 13.2e 75e 20.7 i 2.0 133e 6.0g 19.3g -8.5
Pr.a 15.6d 7.1f 22.7h 11.8 [(119gh| 6.7e 18.6 h -11.8
20cm Pr.o 17.1c | 106c | 27.7e 36.5 11.7h | 11.3b | 23.0d 9.0

Pr.a 245a | 11.7a | 36.2a 78.3 16.8a | 12.1a | 289a 37.0
Pr.2 18.7b | 12.0a | 30.7b 51.2 158b | 10.3c | 26.1b 23.7
Pr.3 16.5c | 12.1a | 28.6d 40.9 147c | 10.2c | 249c 18.0
Pr.s 189b | 11.0b | 29.9c 47.3 126 f 10.2c | 22.8d 8.1

F test * *% *% *% *% *%

@Pruning treatments:

Pr.o = Unpruned (Control)  Pr.1 = Pruned to three shoots Pr..= Pruned to six shoots

Pr.s= Pruned to six shoots topped at 3 leaf  Pr.,=All shoots topped at 3 |eaf.

** indicates significant differences at P < 0.01 according to F test.

Means followed by a letter in common are not significantly different at the 5% level,
according to Duncan’s test.

Effect of the interaction between planting system, plant spacing and
shoot pruning:
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Data in Table (7) show that, in both seasons, tomato plants grown
under double rows, close spacing (20 cm) and pruned to three shoots (Pr.1)
produced the highest total early yield. On the other hand, the lowest early
yield in the first season resulted from tomato plant grown in a single rows at
wide spacing (30 cm) and pruned to six shoots topped at the third leaf (Pr.3).
However, in the second season, such result was attained from tomato plants
grown also in a single row at wide spacing (30 cm) but which all their shoots
topped at the third leaf (Pr.4). In this connection, Zubeldia and Gasco (1997),
Mangal and Jasim (1987) and Davis and Estes (1993) obtained somewhat
similar results.

It could be concluded that under our conditions the highest early
yield was produced from tomato plants cv. Castlerock when grown in double
rows at close spacing (20 cm) and pruned to three shoots only.

Table (7): Effect of planting system, spacing and pruning on tomato
early yield (1993 and 1994 seasons).

Planting 1993 season 1994 season
system  @Pruning Early yield/plot (kg/12 m?) Relative | Early yield/plot (kg/12 m?) [ Relative
& . Size | Size ll Total yield Size | Size ll Total yield
spacing (>80g) | (<80¢g) increase | (>80g) | (<80¢) increase
(%) (%)
Single row
30cm Pr.o 6.5 2.7k 9.2¢q 00.0 11.1j 5.1k |[16.21 00.0
Pr.1 10.9 21m |13.0n 41.3 11.7 341 |151m| -6.8
Pr.2 8.7 26kl | 11.30 22.8 11.1k 29n (140n]| -13.6
Pr.3 5.6 16n 7.2r -21.7 140e 260 |[16.61 2.5
Pr.s 7.1 2.41 9.5¢q 3.3 10.1e | 3.1m |1320( -185
20cm Pr.o 11.0 3.0j |140m 52.2 11.3 k 7.3i 18.6j 14.8
Pr.a 15.6 45h 20.1k 118.5 16.4 ¢ 51k |[215i 32.7
Pr.z 9.6 411 13.7m 48.9 15.2d 741 |226h| 395
Pr.s 7.3 3.0j 103 p 12.0 16.5¢ 51k [216i 333
Pr.q 10.7 3.9i 14.6 | 58.7 1189 59j) 177Kk 9.3
Double rows
30cm Pr.o 18.7 13.2e | 31.9] 246.7 13.3f 128e |26.1e| 611
Pr.a 28.0 10.79 | 38.7f 320.7 204 a 9.2g [29.6b| 827
Pr.z 24.2 11.9f | 36.3¢9 294.6 17.0b 83h [253f| 56.2
Pr.s 20.8 134e | 34.2i 271.7 126 h 9.3g |21.9i 35.2
Pr.a 24.0 11.8f | 35.8h 289.1 13.7e 10.3f |24.09| 481
20cm Pr.o 23.2 18.2d | 41.4e| 3500 12.21i 153b |27.5d| 69.8
Pr.a 334 189c | 52.3a | 4685 17.2b | 19.1a (36.3a| 124.1
Pr.z 27.9 200b | 479b | 420.7 16.4c | 13.3d |29.7b| 83.3
Pr.s 25.7 21.1a | 46.8c | 408.7 1299 | 154b [283c| 747
Pr.g 27.1 18.1d | 45.2d 391.3 13.4 f 14.6c |280c| 728
F test N.S *% *k _ *k *k *k -

@Pruning treatments:

Pr.o = Unpruned (Control)  Pr.1 = Pruned to three shoots Pr..= Pruned to six shoots

Pr.s= Pruned to six shoots topped at 3" leaf Pr.s=All shoots topped at 3" leaf.

** and N.S indicate significant differences at P < 0.01 and not significant, respectively,
according to F test.
Means followed by a letter in common are not significantly different at the 5% level,
according to Duncan’s test.
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