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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 3rd leaf and all shoots topped at 3rd leaf) 
on total yield and its quality of tomato plants cv. Castlerock. Experiments were 
conducted during the summer season of 1993 and 1994. 
 Tomato plants grown in a single row at 30 cm spacing had higher total fruit 
yield per plant and average fruit weight than those grown in double rows at 20 cm 
spacing. In contrast, total yield per plot (marketable and nonmarketable) of plants 
grown in double rows at 20 cm spacing surpassed that of plants grown in a single 
row at 30 cm spacing. Likewise, fruit acidity percentage was increased by planting in 
double rows. 
 Shoot pruning level had no significant effect on fruit yield whether per plant 
or per plot in most cases. However, all pruning applications tended to produce higher 
marketable and total yields per plot, especially pruning treatment with three shoots. 
On the other hand, all pruning levels improved both average fruit weight and vitamin 
C content compared with the unpruned control, since the highest average fruit weight 
resulted from plants pruned to three shoots. 
 The highest total fruit yield per plot was obtained from plants grown in 
double rows at close spacing (20 cm) and pruned to three shoots per plant. 
 

INTRODUCTION  

 
 Great efforts are needed to increase the productivity of tomatoes to 
meet the increase in local requirements and export demand. Besides, high 
fruit quality is of considerable importance. Pruning is a common practice in 
some countries to achieve these objectives whether in the open field or in 
protected cultivation. In Egypt, there is no pruning application at all in the 
open fields. Shoot pruning of tomato plants may reduce yield per plant and, 
consequently, yield per unit area, particularly if pruning was heavy. 
Therefore, it is necessary to increase the density of plants through the 
planting system and spacing within the row. This may compensate for the 
reduction in tomato yield per plant leading to increase in yield per unit area. 
 Several spacing studies on tomato plants indicated that increasing 
plant density resulted in high yield per unit area, but this increase in yield 
was mostly, at the expense of average fruit weight and size and yield per 
plant (Moldoveanu, 1976; El-Zawily, 1981; Stoffella et al., 1988; Pyzik and 
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Dabrowska, 1989; Malash et al., 1990; Smith et al., 1992). 
 Concerning the side shoot pruning of tomato plants grown in the 
open field, many reports stated that this process reduced total fruit yield 
(Veselinov, 1977; Hartmann, 1978; Kusumo, 1978). In contrast, Davis and 
Estes (1993) concluded that yield of unpruned tomato plants was lower than 
that of pruned ones. Moreover, Malash et al. (1990) on tomatoes and Hamed 
(1997) on sweet pepper indicated that fruits of pruned plants had higher 
weight and vitamin C content. 
 For the combination of plant density and shoot pruning Sharfuddin 
and Ahmed (1986) reported that the highest yield was obtained from tomato 
plants pruned to 3 stems/plant and grown at the highest density of 27, 777 
plants/ha. 
 The main objective of this research was to study the effect of 
planting system, plant spacing, shoot pruning and their combinations on fruit 
yield and quality of tomato plants cv. Castlerock. 
 

MATERIALS AND METHODS 
 
 The experiments were carried out in a private farm in El-Mehalla El-
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.0) as control, pruning 
to 3 shoots (Pr.1), pruning to 6 shoots (Pr.2), pruning to 6 shoots topped at 3rd 
leaf (Pr.3), and all shoots topped at 3rd 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 m2 of each sub sub-plot. 
 Tomato seedlings were transplanted on March 2nd 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 different treatments was evaluated quantitatively and 
qualitatively. Fruits were weighed and classified to marketable and 
nonmarketable (kg/12 m2). Marketable yield was sorted into two sizes 
according to fruit weight: size I for fruits exceeding 80 g in weight, and size II 
for smaller fruits. The nonmarketable yield included the diseased and 
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malformed fruits. Fruit yield per plant was determined in samples consisting 
of five plants per experimental unit. Average fruit weight was likewise, 
estimated. The incidence of sun scald and blossom-end rot was recorded as 
percentage of the number of injured fruits to the total number of fruits. The 
percentage of total soluble solids (T.S.S.%) was determined by a hand 
refractometer. Titratable acidity (citric acid %) and vitamin C (ascorbic acid) 
were determined as recommended by Cox and Pearson (1962). Fruit acidity, 
T.S.S. and vitamin C were determined in samples consisting of ten 
marketable fruits of the second picking. 
 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 
 

I. Total yield: 

A. Effect of planting system: 
 Data in Table (1) show that total fruit yield per plant was higher in 
tomato plants grown in a single row than in those grown in double rows. 
Increasing fruit yield per plant with single row planting system was reported 
by El-Zawily (1981) and Smith et al. (1992) on tomatoes. The single row 
system probably allowed better shoot and root development. This may 
however, positively reflect on flowering and fruiting with single row system 
leading to increased yield per plant. 
 

Table (1): Effect of planting system on yield/plant and total yield/plot 

of tomato plants (1993 and 1994 seasons). 

Planting 
system 

Yield/ 
plant (kg) 

Yield/plot (kg/12 m3) 
Marketable Non- Total 

Size I 
(> 80 g) 

Size II 
(< 80 g) Total marketable  

 1993 season 
Single row 
Double rows 

1.90 
1.13 

73.8 
69.4 

21.3 
50.7 

95.1 
120.1 

4.74 
5.95 

99.8 
126.0 

F test ** N.S ** ** * ** 
 1994 season 

Single row 
Double rows 

1.36 
0.94 

48.4 
50.0 

18.5 
42.6 

66.9 
92.6 

4.54 
4.04 

71.4 
96.6 

F test * N.S ** * N.S * 
**, * and N.S indicate significant differences at P < 0.01, P < 0.05 and not significant , 

respectively according to F test. 
 
 Contrary to this response to planting system, marketable and total 
yield/plot of tomato plants grown in double rows surpassed that of plants 
grown in single rows which was mainly due to the increase in the weight of 
small fruits (size II). This may be attributed to the lesser plant vigour 
expected under dense planting which leads to a reduction in fruit size. 
Similar conclusion was drawn by Moldoveanu (1976), El-Zawily (1981) and 
Smith et al. (1992). 
 Data in Table (1) clarify also that nonmarketable yield was larger in 
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tomato plants grown in double rows than in pgrown in single rows in both 
seasons, although the differences were not significant in the second season. 
B. Effect of spacing: 
 Data reported in Table (2) reveal that tomato plants grown at wide 
spacing (30 cm) outyielded (yield/plant) those plants grown at close spacing 
(20 cm) in the two seasons. In contrast, marketable yield (yield/plot) of both 
large and small fruits (size I and size II) and their total as well as total yield 
(marketable + nonmarketable) of tomato plants grown at close spacing (20 
cm) exceeded those of plants grown at wide spacing (30 cm). The 
differences were highly significant in both seasons, except for size I in the 
second season as the differences were insignificant. Nonmarketable yield as 
influenced by spacing showed a similar trend as that of marketable and total 
yield in the second season, since plants grown under narrow spacing (20 cm) 
produced higher value than those plants grown under wide spacing (30 cm). 
However, in the first season, the differences in nonmarketable yield due to 
in-row spacing were not significant. 
 

Table (2): Effect of spacing on yield/plant and total yield/plot of tomato 

plants (1993 and 1994 seasons). 

Spacing 

Yield/ Yield/plot (kg/12 m3) 
plant  Marketable Non- Total 

(kg) 
Size I 

(> 80 g) 
Size II 

(< 80 g) 
Total marketable  

 1993 season 
30 cm 
20 cm 

1.67 
1.37 

66.4 
76.8 

28.8 
43.1 

95.2 
119.9 

5.42 
5.27 

100.6 
125.2 

F test ** ** ** ** N.S ** 
 1994 season 

30 cm 
20 cm 

1.30 
1.00 

48.9 
49.5 

24.3 
36.8 

73.2 
86.3 

3.84 
4.74 

77.0 
91.0 

F test ** N.S ** ** * ** 

**, * and N.S indicate significant differences at P < 0.01, P < 0.05 and not significant , 

respectively according to F test. 
 

 The lower and higher yields/plot resulting from growing tomato plants 
at 30 and 20 cm, respectively seem to be a result of the decreased number 
of plants in the former than the latter. As a matter of fact, increasing number 
of plants per plot decreased their productivity (yield/plant), but the increase 
in number of plants compensated such reduction in yield/plant, thereby 
raising the yield per plot. This result was previously achieved by several 
workers (Moldoveanu, 1976; Stoffella et al., 1988; Pyzik and Dabrowska, 
1989; Malash et al., 1990; Smith et al., 1992). 
 

C. Effect of pruning: 
 Data presented in Table (3) clear that the different pruning levels 
had no significant effect on fruit yield per plant and marketable yield per plot 
in the two seasons. Meanwhile, pruning plants to three shoots (Pr.1) 
produced the highest marketable yield from large fruits of size I and the 
lowest yield from small fruits of size II as the differences were significant for 
size I fruits in the first season and for size II fruits in the second season only. 
 Regarding nonmarketable yield, the highest record was obtained 
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from tomato plants pruned to either three or six shoots (Pr.1 or Pr.2) in both 
seasons. However, the differences were significant in the second season 
only. 
 For total yield (marketable + nonmarketable), all pruning levels, 
exceeded the control in this concern as the highest record was obtained from 
plants pruned to three shoots only (Pr.1) although, the differences were not 
significant in the second season. 
 In spite of the insignificant differences in most cases, pruning 
treatments, especially (Pr.1), outyielded both unpruned plants (Pr.0) and the 
remaining pruning treatments. Moderate pruning probably resulted in better 
distribution of leaf area over the ground area, thus, reducing shading 
(Heuvelink, 1995). Moreover, pruning reduced vegetative parts, therefore, 
increased efficiency of insects and diseases control. The positive effect of 
pruning applications on total yield of tomatoes was reported by Olson (1989) 
and Davis and Estes (1993). On the other hand, Veselinov (1977) and 
Campos et al. (1987) on tomatoes and Hamed (1997) on sweet pepper found 
negative effect of pruning on total productivity. 
 

Table (3): Effect of pruning on yield/plant and total yield/plot of tomato 

plants (1993 and 1994 seasons). 

@ Pruning 
Yield/ 

plant (kg) 

Yield/plot (kg/12 m3) 
Marketable 

Non- 
marketable 

Total Size I 
(> 80 g) 

Size II 
(< 80 g) 

Total 

 1993 season 
Pr.0 
Pr.1 
Pr.2 
Pr.3 
Pr.4 

1.50 
1.60 
1.54 
1.48 
1.45 

64.8 b 
83.7 a 
72.0 b 
69.5 b 
67.9 b 

36.8 
32.8 
37.0 
35.4 
37.9 

101.6 
116.5 
109.0 
104.9 
105.8 

4.65 
6.24 
6.09 
4.98 
4.76 

106.3 b 
122.7 a 
115.1 ab 
109.9 b 
110.5 b 

F test N.S ** N.S N.S N.S * 
 1994 season 

Pr.0 
Pr.1 
Pr.2 
Pr.3 
Pr.4 

1.13 
1.16 
1.16 
1.20 
1.11 

43.8 
55.5 
48.6 
51.4 
46.6 

31.3 ab 
26.3 b 
30.3 ab 
31.3 ab 
33.6 a 

75.1 
81.8 
78.9 
82.7 
80.2 

3.83 b 
5.47 a 
4.60 ab 
3.33 b 
4.22 ab 

78.9 
87.3  
81.9 
86.0 
84.4 

F test N.S N.S * N.S * N.S 
@Pruning treatments: 

Pr.0 = Unpruned (Control) Pr.1 = Pruned to three shoots Pr.2= Pruned to six shoots 

Pr.3 = Pruned to six shoots topped at 3rd leaf           Pr.4=All shoots topped at 3rd leaf. 

**,* and N.S indicate significant differences at P<0.01, P<0.05 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. 

 
D. Effect of the interactions between planting system, spacing and pruning: 

 There were insignificant differences in both marketable and total 
yields among the combinations of planting system & plants spacing, planting 
system & pruning and plant spacings & pruning. Thus, there was no need to 
present this in Tables. It is shown from Table (4) that planting in double rows 
at close spacing (20 cm) with pruning to 3 shoots only (Pr.1) produced the 
highest marketable and total yields. On the other hand, planting in a single 
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row at wide spacing (30 cm) either without pruning (control) or with pruning 
and all shoots topped at 3rd leaf (Pr.4) achieved the lowest yield. These 
findings agree with that mentioned by Sharfuddin and Ahmed (1986). 
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 Although statistical analysis did not show significant differences 
between treatments, it can be noticed that a combination of close planting 
and Pr.1 (pruned to 3 shoots) would improve the productivity of tomatoes. 
 

II. Fruit quality: 

A. Effect of planting system: 
 It is evident from Table (5) that average fruit weight was larger in 
tomato plants grown in single rows than those grown in double rows. This 
may be due to that tomato plants grown under low density (single row) were 
more vigorous in their vegetative growth than those grown under high density 
(double rows) since, single row system caused less competition between 
plants. Similar results were obtained by Cockshull and Ho (1995). 
 Concerning the incidence of sun scald and blossom-end rot there 
were no significant differences in the two characters between the two 
planting systems in both seasons. Generally, the percentage of fruits 
affected by either disorder was low under the experimental conditions. 
 Fruit acidity was higher in tomato plants grown in double rows than 
those grown in single rows in the first season, whereas no significant 
difference was noticed in the second one. In this concern, El-Zawily (1981) 
indicated that acidity of tomato fruits was not significantly influenced by 
planting system. 
 Regarding the total soluble solids and vitamin C contents, data 
reveal that the planting system had no significant effect in both seasons. 
Similar results were obtained by El-Zawily (1981) and Mohamed and Ali 
(1988) on tomatoes. 
 

Table (5): Effect of planting system on fruit quality of tomato plants 

(1993 and 1994 seasons). 
Planting Average #Sunscald #Blossom Acidity  Total soluble  Vitamin C 
system fruit weight 

(g) 
(%) -end rot 

 (%) 
(%) solids  

(%) 
(mg/100 ml 

juice) 
 1993 season 
Single row 
Double rows 

104.6 
92.1 

2.54 
2.64 

2.23 
2.53 

0.56 
0.70 

4.76 
4.96 

12.39 
12.96 

F test ** N.S N.S ** N.S N.S 
 1994 season 
Single row 
Double rows 

86.6 
58.8 

2.44 
1.95 

3.52 
2.69 

0.49 
0.50 

5.03 
4.84 

10.89 
11.74 

F test ** N.S N.S N.S N.S N.S 

# Sunscald or blosssom-end rot in fruits was determined as percentage of number of 
injured fruits to the total number of fruits  

** and N.S indicate significant differences at P < 0.01 and not significant, respectively, 
according to F test. 

 

B. Effect of spacing: 
 Data presented in Table (6) show that, in both seasons, plants grown 
at wide spacing (30 cm) produced larger fruthan those grown at close 
spacing (20 cm). Average fruit weight was highly correlated with plant size 
since plants grown under wide spacing had more vigorous growth and 
consequently bigger fruits than those plants grown under close spacing. 
Similar results were obtained by Malash et al. (1990) and Davis and Estes 
(1993) on tomatoes. 
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 Percentages of sun scald and blossom-end rot were higher under 
wide spacing (30 cm) than under narrow spacing (20 cm) in the first season 
as the differences were highly significant. In the second season, the 
differences between the two plant spacings for sun scald and blossom-end 
rot were not significant. In this connection, Mohamed and Ali (1988) reported 
that close spacing provided adequate foliage shading for tomato fruits from 
the sun and hence reduced sun-scalding. 
 Concerning acidity and total soluble solids percentages, the 
differences in these characters were insignificant in both seasons. Similar 
conclusions were drawn by El-Zawily (1981) and Mohamed and Ali (1988) on 
tomatoes. 
 As for vitamin C in fruits, it was not significantly affected by plant 
spacing in the first season, but in the second season, tomato plants grown 
under wide spacing produced fruits with higher vitamin C content than those 
grown under close space. The former effect of spacing might had occurred 
through the variation in the indirect light intensity reaching the fruits as a 
result of varying canopy size between the two seasons. 
 

Table (6): Effect of spacing on fruit quality of tomato plants (1993 and 

1994 seasons). 
Spacing Average #Sunscald #Blossom Acidity  Total soluble  Vitamin C 

 fruit weight 
(g) 

(%) -end rot  
(%) 

(%) solids 
 (%) 

(mg/100 ml 
juice) 

 1993 season 
30 cm 
20 cm 

100.4 
96.3 

3.00 
2.19 

2.59 
2.17 

0.65 
0.62 

4.84 
4.87 

12.61 
12.74 

F test ** ** ** N.S N.S N.S 
 1994 season 
30 cm 
20 cm 

76.0 
69.4 

2.19 
2.20 

2.92 
3.29 

0.50 
0.49 

4.85 
5.02 

11.65 
10.98 

F test ** N.S N.S N.S N.S * 

# Sunscald or blosssom-end rot in fruits was determined as percentage of number of 
injured fruits to the total number of fruits  

** and N.S indicate significant differences at P < 0.01 and not significant, respectively, 
according to F test. 

 

C. Effect of shoot pruning: 
 The effect of pruning on fruit quality is presented in Table (7). All 
pruning applications improved average fruit weight compared with the 
unpruned control in both seasons. Meanwhile, the highest average fruit 
weight was produced by tomato plants pruned to three shoots (Pr. 1). The 
other pruning treatments (Pr.2, Pr.3 & Pr.4) occupied an intermediate position 
between (Pr.1) and unpruned control (Pr.0). Average fruit weight 
improvement induced by pruning may be due to improved air movement 
through plant canopy, thus, improving plant health. Similar trend was 
observed by Malash et al. (1990) on tomatoes and Hamed (1997) on sweet 
pepper. 
 Fruits affected by sun scald and blossom-end rot were higher in 
pruned compared with the unpruned plants in most cases. However, the 
differences were insignificant in both seasons, except for blossom-end rot 
percentage in the second season as the differences were highly significant. 



El-Zawily, A.I. et al. 

 5340 

Blossom-end rot percentages in the second season were higher in pruned 
plants than in the unpruned control as the highest record was obtained from 
(Pr.4). This may be due to the fact that pruned plants produce larger fruits 
which need more nutrients and water as compared to medium or small fruits. 
These findings agree with those obtained by Bruin and Ziel (1989). 
 Acidity percentages in fruits were not significantly affected by 
different pruning levels in both seasons. 
 Total soluble solids in fruits were higher in control plants (Pr.0) 
compared to pruned ones in the first season as the differences were highly 
significant whereas in the second season, insignificant differences were 
obtained. In this concern, Cockshull and Ho (1995) obtained a negative 
correlation between average fruit weight and T.S.S.% as the results obtained 
from the first season in the present study. However, Malash et al. (1990) and 
Hamed (1997) found that pruning had no significant effect on T.S.S% of 
fruits juice. 
 All pruning treatments improved vitamin C content in fruits 
compared with the unpruned treatment (Table 7). Therefore, unpruned plants 
(Pr.0) produced the lowest value of vitamin C in both seasons. This result 
was xpected since pruning allows good penetration of solar radiation which is 
the major factor affecting vitamin C content. These results are in harmony 
with those obtained by Malash et al. (1990) on tomatoes and Hamed (1997) 
on sweet pepper. 
 

Table (7): Effect of pruning on fruit quality of tomato plants (1993 and 

1994 seasons). 
@ Pruning Average #Sunscald #Blossom Acidity  Total soluble  Vitamin C 

 fruit weight  
(g) 

(%) -end rot  
(%) 

(%) solids 
 (%) 

(mg/100 ml 
juice) 

 1993 season 
Pr.0 
Pr.1 
Pr.2 
Pr.3 
Pr.4 

93.5 c 
104.2 a 
99.3 b 
99.0 b 
95.8 bc 

2.29 
3.02 
2.83 
2.44 
2.38 

2.21 
2.55 
2.77 
2.37 
2.00 

0.62 
0.64 
0.65 
0.62 
0.63 

5.05 a 
4.80 ab 
4.85 ab  
4.82 ab 
4.75 b 

11.83 b 
13.17 a 
13.19 a 
12.41 ab 
12.77 a 

F test ** N.S N.S N.S ** * 
 1994 season 
Pr.0 
Pr.1 
Pr.2 
Pr.3 
Pr.4 

67.5 c 
79.5 a 
71.8 bc 
77.1 ab 
67.7 c 

1.98 
3.22 
2.53 
1.55 
1.68 

2.69 b 
3.16 ab 
3.24 ab 
2.69 b 
3.75 a 

0.49 
0.48 
0.47 
0.51 
0.50 

4.95 
5.03 
4.79 
5.09 
4.83 

10.25 b 
11.45 ab 
11.45 ab 
11.10 ab 
12.33 a 

F test ** N.S ** N.S N.S ** 
@Pruning treatments: 
Pr.0 = Unpruned (Control) Pr.1 = Pruned to three shoots Pr.2= Pruned to six shoots 
Pr.3 = Pruned to six shoots topped at 3rd leaf Pr.4=All shoots topped at 3rd leaf. 
# Sunscald or blosssom-end rot in fruits was determined as percentage of number of 

injured fruits to the total number of fruits  
**, * and N.S indicate significant differences at P < 0.01, P < 0.05 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. 
 

D. Effect of the interactions between planting system, spacing and pruning: 

 Fruit quality parameters under study; i.e., average fruit weight,  sun 
scald, blossom-end rot, and acidity and vitamin C contents were not 
appreciably affected by the combinations of planting system x plant spacing, 
planting system x pruning and plant spacing x pruning. Thus, there was no 
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need to present this in Tables. It is shown from Table (8) that the 
combinations of planting system, spacing and pruning did not considerably  
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affect all the fruit quality parameters under study in most cases during both 
seasons. However, the highest average fruit weight was obtained from 
planting in a single row at wide spacing (30 cm) using pruning to three 
shoots). 
 

REFERENCES 
 

Bruin, J.D. and A.V. Ziel (1989). Tomatoes. Older plants are less susceptible 
to blossom-end rot. Groenten en fruit, 44(31): 30-31. 

Cockshull, K.F. and L.C. Ho (1995). Regulation of tomato fruit size by plant 
density and truss thinning. J Hort. Sci. 70(3): 395-407. 

Cox, H.E. and D. Pearson (1962). The chemical analysis of foods. Chemical 
publishing Co., Inc. New York, p. 136-144. 

Campos, J.P.; C.C. Belford; J.D. Galvao and P.G. Fontes (1987). The effect 
of stem pruning and plant population on tomato productivity. Revista 
Ceres, Brazil, 34(192): 198-208. 

Davis, J.M. and E.A Estes (1993). Spacing and pruning affect growth, yield, 
and economic returns of staked fresh-market tomatoes. J. Amer. Soc. 
Hort. Sci. 118(6): 719-725. 

Duncan, B.D. (1955). Multiple Range and Multiple F-test. Biometrics, 11: 1-
42. 

El-Zawily, A.I. (1981). Effect of planting system and plant density on fruit 
yield and quality of tomatoes (Lycopersicon esculentum, Mill.). Res. 
Bull. Fac. Agric., Zagazig Univ. No. 251: 1-13. 

Hamed, E.M. (1997). Studies on seaweed extract and shoot pruning on 
sweet pepper yield under plastic greenhouse. M.Sc. Thesis, Fac. 
Agric. Tanta Univ. 

Hartmann, H.D. (1978). Influence of side shoots as sinks on the development 
of leaves and main stems of tomatoes. Garten-bauwissenschaft, 
43(2): 66-69. 

Heuvelink, E. (1995). Effect of plant density on biomass allocation to the 
fruits in tomato (Lycopersicon esculentum ,Mill.) Scientia Horticulturae, 
64: 193-201. 

Kusumo, S. (1978). Pruning experiment in tomato. Bullentin Penelitian 
Hortiku, 6(2): 3-8. 

Little, T.A. and F.J. Hills (1972). Statistical methods in Agriculture Research. 
California Univ., Davis, p. 242. 

Malash, N.M.; M.A Fatehallah; F.A. Ali and R.A. Gawish (1990). Productivity 
and fruit quality of some greenhouse tomato hybrids as influenced by 
pruning systems and planting distance. Menufiya J. Agric. Res. 15(2): 
1601-1623. 

Mohamed, S.F. and Z.E. Ali (1988). Effect of in-row plant spacing and levels 
of nitrogen fertilizer on the yield and quality of direct-seeded tomatoes. 
Acta Horticulturae, 218: 207-211. 

Moldoveanu, L. (1976). Agricultural techniques for early field tomatoes grown 
without supports. Ph.D. Thesis, Vegetable Crops Research Institute. 
“Maritsa”. Plovdiv, Bulgaria. 



El-Zawily, A.I. et al. 

 5344 

Olson, S.M. (1989). Effect of pruning methods on yields, fruit weight, and 
percent marketable fruit of “Sunny ‘ and’ Solar set’ tomatoes. Citrus & 
Vegetable Magazine, 53(4): 27, 45, 61. 

Pyzik, T. and B. Dabrowska (1989). Effect of plant density per unit area on 
the biology of growth, development and cropping of Beta-type tomato 
cultivars. Roczniki Akademii Rolniczej w poznaniu, Ogrodnic two, 
Warsaw, Poland. 

Sharfuddin, A.F. and S.U. Ahmed (1986). Effect of different degrees of shoot 
pruning and plant density on the yield of tomato. Punjab Vegetable 
Grower 21: 20-24. 

Smith, C.B.; K.T. Demchak; P.A. Ferretti and M.D. Orzolek (1992). Plant 
density as related to fertilizer needs for processing and fresh market 
tomatoes. Communications in Soil Sci. and Plant Analysis, 23(13-14): 
1439-1449. 

Stoffella, P.J.; S.J. Locascio; P.H. Everett; T.K. Howe; J.W. Scott and S.M. 
Olson (1988). Yields of two tomato cultivars differing in shoot growth 
at several plant populations and locations. HortSci. 23(6): 991-993. 

Veselinov, E. (1977). Effect of side shoot removal on the earliness and yield 
of determinate tomatoes grown as early field crop. Gradinarska i 
Lozarska Nauka, Bulgaria, 14(5): 63-68. 

 

لعىرو  اشىو  فىى تأثير الكثافة النباتية والتقليم على إنتاجية الطماطم فىى الققىا المك

 الصيفية 

 المقصوا الكلى وجودته -ب
عبدالشىىفيا الوعىىويلىب ي بىىىيونى الصىىاولب ي نبيىىا عبىىدالمنعم قىىى*ب ي  قمىىد ويىى*بب ي 

 مقمد قاىمبب
 ب قىم البىاتي* ـ كلية الوراعة بكفر الشيخ ـ جامعة طنطا

  معهد بقوث البىاتي* ـ مركو البقوث الوراعية ـ الجيو بب 

،  20اشتملت الدراسة على تأثير نظام الزراعة )ريشة واحدة ، وريشتين( والمسافة بيين النباتيات ) 
فييروج  6فييروج نانبييية ، و 6فييروج نانبييية ، و 3سييم( ومسييتويات الت ليييم )بييدون ت ليييم وم ارنيية ، وتيير   30

لييى لي ييات م عة الثالثيية ، ونميييف ال ييروج النانبييية مشوشيية عنييد الور يية الثالثيية( وتونانبييية مشوشيية عنييد الور يي
،  1993المحصول الولى ونودته من الشماشم صنف واسل رو . ن ذت التنارب بالعروة الصي ية لموسيمى 

 م.1994
نتج أعلى محصول/نبات وأعلى متوسيش ليوزن الثميرة مين نباتيات الشمياشم المنزرعية عليى ريشية  

بيل ، أنتنيت سيم. فيى الم ا 20سيم م ارنية بالنباتيات الناميية عليى الريشيتين بمسيافة  30ة بمسيافة زراعية واحد
ل سييم أعلييى محصييول ولى/ شعيية تنريبييية )المحصييو 20النباتييات المنزرعيية علييى الريشييتين بمسييافة زراعيية 

دت نسييبة سيم وازدا 30الصيال  وييير الصييال  للتسيويا( م ارنيية بالنباتيات النامييية عليى ريشيية واحيدة بمسييافة 
 الحموضة بالثمار بالزراعة على الريشتين.

لم تؤثر معاملات الت ليم المختل ة تأثيرا معنويا على محصول الثمار سواء  درت للنبات او لل شعية  
المحصيول والتنريبية فى معظم الحالات ، ومف هذا ف يد ويان هنيا  اتنياي لزييادة المحصيول الصيال  للتسيويا 

لييى النانييب فروج/نبييات. وع 3يبييية باسييتخدام مسييتويات الت ليييم المختل يية خاصيية الت ليييم علييى الولى/ شعيية تنر
اتيات رنية بالنبالأخر ، أدت نميف مستويات الت لييم لليى زييادة فيى متوسيش وزن الثميرة وفيتيامين ا بالثميار م ا

 فروج ف ش. 3يير الم لمة حيث نتج أعلى وزن للثمرة من النباتات الم لمة على 
أعلى محصول ولى/ شعية تنريبيية مين النباتيات الناميية عليى الريشيتين بمسيافة زراعية ضيي ة  نتج 
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 فروج/نبات.3سم( والم لمة بتر   20)
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Table (4): Effect of planting system, spacing and pruning on yield/plant and total yield/plot of tomato plants 

(1993 and 1994 seasons). 
 

Planting spacing 
@Pruning system 

1993 season 1994 season 

Yield/ 

plant 

(kg) 

Yield/plot (kg/12 m3) 
Yield/ 

plant 

(kg) 

Yield/plot (kg/12 m3) 

Marketable Non- 

marketable Total 

Marketable 
Non- 

marketable 
Total Size I 

(> 80 g) 

Size II 

(< 80 g) 
Total 

Size I 

(> 80 g) 

Size II 

(< 80 g) 
Total 

Single row 30 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

 20 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

1.98 

2.28 

2.21 

2.06 

1.99 

1.76 

1.81 

1.64 

1.67 

1.55 

60.7 

77.1 

70.9 

68.2 

59.5 

74.0 

104.0 

72.3 

77.7 

73.0 

18.6 

14.1 

17.3 

16.2 

20.1 

26.9 

23.4 

26.0 

22.7 

27.7 

79.3 

91.2 

88.2 

84.4 

79.6 

100.9 

127.4 

98.3 

100.4 

100.7 

4.04 

6.17 

5.13 

4.43 

3.50 

4.00 

5.80 

5.11 

4.47 

4.77 

83.3 

97.4 

93.3 

88.8 

83.1 

104.9 

133.2 

103.4 

104.9 

105.4 

1.58 

1.49 

1.60 

1.64 

1.44 

1.17 

1.16 

1.16 

1.17 

1.18 

51.3 

54.4 

45.8 

51.8 

42.0 

46.2 

53.5 

46.9 

48.0 

43.9 

10.4 

10.4 

18.4 

13.6 

15.7 

19.4 

16.1 

22.5 

27.0 

31.6 

61.7 

64.8 

64.2 

65.4 

57.7 

65.6 

69.6 

69.4 

75.0 

75.5 

2.63 

5.88 

3.66 

2.89 

4.28 

4.83 

6.93 

4.04 

4.52 

5.71 

64.3 

70.7 

67.9 

68.3 

62.0 

70.4 

76.5 

73.4 

79.5 

81.2 

Double rows 30 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

 20 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

1.22 

1.21 

1.25 

1.18 

1.25 

1.04 

1.10 

1.07 

1.00 

1.01 

60.7 

68.9 

67.8 

62.4 

67.4 

63.8 

84.7 

77.2 

69.8 

71.5 

46.1 

34.7 

40.0 

40.3 

41.2 

55.7 

58.9 

64.5 

62.5 

62.5 

106.8 

103.6 

107.8 

102.7 

108.6 

119.5 

143.6 

141.7 

132.3 

134.0 

5.24 

6.96 

7.96 

5.43 

5.34 

5.34 

6.04 

6.15 

5.58 

5.42 

112.0 

110.6 

115.8 

108.1 

113.9 

124.9 

149.6 

147.8 

137.9 

139.4 

0.98 

1.11 

1.06 

1.04 

1.04 

0.79 

0.87 

0.81 

0.96 

0.78 

36.5 

57.0 

52.4 

51.8 

46.3 

41.2 

57.1 

49.5 

54.1 

54.2 

42.1 

31.6 

32.3 

31.7 

37.0 

53.1 

47.2 

48.1 

52.9 

50.2 

78.6 

88.6 

84.7 

83.5 

83.3 

94.3 

104.3 

97.6 

107.0 

104.4 

3.80 

3.86 

4.83 

3.27 

3.31 

4.08 

5.23 

5.86 

2.63 

3.57 

82.4 

92.5 

89.5 

86.8 

86.6 

98.4 

109.5 

103.5 

109.6 

108.0 

F test N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S 
@ Pruning treatments : Pr.0 = Unpruned (Control) Pr.1 = Pruned to three shoots Pr.2= Pruned to six shoots 

 Pr.3= Pruned to six shoots topped at 3rd leaf Pr.4=All shoots topped at 3rd leaf. 

                                           N.S = Not significant 

 



J. Agric. Sci. Mansoura Univ., 25 (8): 5331 - 5342, 2000. 

Table (8):Effect of planting system, spacing and pruning on fruit quality of tomato plants (1993 and 1994 

seasons). 
 1993 season 1994 season 
Planting  Spacing @ Pruning 
System 

Average 
Fruit 

weight(g) 

Sunscald 
(%) 

Blossom 
-end rot (%) 

Acidity 
(%) 

Total soluble 
solids (%) 

Vitamin C 
(mg/100 
ml juice) 

Average 
fruit 

weight(g) 

Sunscald 
(%) 

Blossom 
-end rot 

(%) 

Acidity 
(%) 

Total 
soluble 

solids (%) 

Vitamin C 
(mg/100 
ml juice) 

Single row 30 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

 20 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

99.7 

113.0 

108.5 

108.5 

100.0 

98.0 

111.5 

103.3 

103.8 

99.5 

2.87 

3.73 

3.25 

2.60 

2.15 

2.08 

2.21 

2.24 

2.27 

1.99 

2.23 

2.56 

2.21 

2.56 

2.27 

1.79 

2.36 

2.73 

1.98 

1.65 

0.56 

0.61 

0.55 

0.57 

0.62 

0.53 

0.56 

0.60 

0.52 

0.52 

4.80 

4.75 

4.70 

4.85 

4.47 

5.07 

4.87 

4.80 

4.65 

4.60 

11.16 

12.39 

12.56 

11.71 

12.56 

11.63 

12.87 

13.71 

12.79 

12.55 

87.5 

95.0 

90.3 

92.8 

82.5 

85.3 

87.8 

80.8 

85.0 

79.3 

2.22 

4.00 

2.35 

1.34 

2.18 

2.33 

4.05 

2.79 

1.41 

1.71 

2.29 

3.41 

2.92 

2.90 

4.68 

3.30 

4.42 

2.79 

3.79 

4.70 

0.49 

0.39 

0.50 

0.51 

0.47 

0.53 

0.48 

0.57 

0.43 

0.48 

5.30 b 

4.75 fg 

4.83 ef 

5.20 bc 

4.50 h 

5.00 cde 

5.03 cde 

5.17 bcd 

4.83 ef 

5.67 a 

11.47 

11.50 

10.80 

11.55 

11.80 

10.35 

10.30 

10.60 

10.40 

10.10 

Double rows 30 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

 20 cm Pr.0 

  Pr.1 

  Pr.2 

  Pr.3 

  Pr.4 

92.0 

98.3 

96.0 

93.7 

94.8 

84.3 

94.0 

89.5 

90.0 

88.8 

2.20 

4.11 

3.56 

2.62 

2.88 

2.02 

2.03 

2.27 

2.26 

2.50 

2.61 

2.79 

3.84 

2.71 

2.17 

2.23 

2.48 

2.29 

2.25 

1.91 

0.70 

0.73 

0.74 

0.71 

0.69 

0.70 

0.66 

0.73 

0.68 

0.70 

5.00 

4.80 

4.96 

5.04 

5.05 

5.33 

4.80 

4.96 

4.76 

4.87 

12.32 

13.95 

13.49 

12.56 

13.43 

12.21 

13.49 

13.02 

12.56 

12.56 

52.3 

74.0 

61.3 

69.0 

55.8 

45.0 

61.3 

54.8 

61.8 

53.3 

1.75 

2.07 

2.81 

1.87 

1.32 

1.63 

2.75 

2.18 

1.59 

1.53 

2.63 

2.04 

2.95 

2.21 

3.14 

2.54 

2.77 

4.31 

1.86 

2.46 

0.48 

0.57 

0.41 

0.60 

0.55 

0.48 

0.48 

0.42 

0.50 

0.52 

4.50 h 

5.17 bcd 

4.65 fgh 

4.98 de 

4.61 gh 

5.00 cde 

5.17 bcd 

4.50 h 

5.33 b 

4.53 h 

9.67 

12.60 

11.40 

11.55 

14.20 

9.50 

11.40 

13.00 

10.90 

13.23 

F test N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S * N.S 
@ Pruning treatments : Pr.0 = Unpruned (Control) Pr.1 = Pruned to three shoots Pr.2= Pruned to six shoots 

 Pr.3= Pruned to six shoots topped at 3rd leaf     Pr.4 =All shoots topped at 3rd leaf. 

* and N.S indicate significant differences at P < 0.05 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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