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Abstract: This investigation ~ was

carried out at the experimental orchard

of Assint University during 1992 and

1993 seasons. The main objective was

to study the effect of certain planting

distances and number of main stems

(trunks) per trees on flowering and

fruiting responses of pomegranate. The

results of this experiment could be
summarized in the following points;

I- Neither spacing treatments nor
single - or multiple - trunk systems
had any considerable effects on
percentage of perfect flowers
relative to total number of perfect
flowers/tree.

2- The widest spacing together with
{raining Manfalouty pomegranate
tree in 3 or 4 main stems induced
the highest values of initially fruit
setling.

3- The percentage of uvltimate fruit
retention relative to total number of
perfect  flowers/tree  was not
statistically influenced with spacing
freatments, number of main
stems/tree or their combination.
Nevertheless, the widest spacings
(3.5 - 5.0 m apart) and multiple-
trunked systems (3 or 4 main stems)
slightly promoted the ultimate fruit
retention at harvesting date.

4- Fruit yield (kg) per tree increased as
the distance between trees or as the
number of main stems/tree were
increased.

From this study, it could be
recommended that the widest spacing
(5 m) together with training tree into 3
or 4 main stems/tree were responsibie
to improving the perfect flower
percentages and yield.

Introduction

In Egypt, pomcgranate fruits are
an important cash crop because they
have several nutritive, industrial and
medicinal  values. Manfalouty
(Punica granatum, L.) is considered
the most principal cultivar grown in
Assiut governorate where
pomegranate culture is grown

commercially. Recently, there has
been an increasing demand for this to
mect the needs of local as well as the
foreign markets.

The actual planting distances and
number of man stems of
pomegranate plant in the orchard are
of great importance factors which
control the successful growth and the



productivity of the orchard, Hayes
(1970). Kulenkamp et al. (1981)
recorded that most of pomegranate
roots were in the top 60 cm deep and
spread 1 m from the trunk.

Faizitev (1973) studied the
response of some pomegranate cvs.
to spacing on (5x3, 4x2.5 or4xl.3
m) and found that the highest yields
were obtained from the closest
spacing.

Popenoce (1974) reported that
when pomegranate plants are planted
in orchard form, the bushes should
be set 12 to 18 feet apart. The
standard planting distance is 20x20
feet, whereas planting closer than

18x18 feet is not normally
recommended for  commercial
pomegranate  production (The

Division of Agricultural Sciences in
California, 1977).

Kutuzova  (1984) tested 5
spacings  densities for some
pomegranate cvs. He found that

spacings of 3x2.5 or 4x2 m produced
high and economic yields of good
quality fruits.

Regarding related fruits,
mdividual high tree yields of apples
could be achieved under higher
planting distance, Khaak (1985),
Blizzard et al. (1988) and Palmer et
al. (1992). Similarly, finding were
found by Pepelyankov and Grnevski
(1986) and Alekseeva (1996) on pear
and peach trees, respectively.

As Training systems, some young
and mature trees of pomegranate are
subjected to considerable injury of
infestation of certain stem borers.
Hence, trees have to train to several
main stems to avoid such infestation
as well as to promote more fruit
yield.

Takhamzov and Aliev (1975)
studied the effect of training method
of some pomegranate cvs on their
economic production. Plants were
tramed with 1, 2, 4 (control), 6, 8, or
10 main branches/trec. They found
that the most economic method were
the 6-branch trees owing to high
yield and ease of picking.

Pomegranates trees may be
trained to a bush, single-or multiple
trunked tree (Anonymous, 1977).

The merits of this study were
finding out the effect of certain
planting distance and tramning to
single and multiple-trunk systems on
the flowering, fruit set and yield of

pomegranate.
Materials and Methods

This investigation was carried out
during 1992 and 1993 seasons on 6
yvears - old on Manfalouty
pomegranate trees(Punica granatum,
L) grown on clay soil in the
experimental orchard of Assit
Unrversity.

Pianted 108 trees at spacing of
(5x5, 35x35 or 25x2.5 m) were
chosen according to their vegetative
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growth. Each planting distance was
divided into four training system
according to number of main trunks
(1, 2, 3 or 4 trunks/tree). Thus, this
experiment was set up in a split plot
design including 3 main planting
distances (as main piots), and 4
training systems (as sub-plot). Both
the main plots and sub plots were
replicated three times giving a total
actual number of 108 trees (3x3x4x3
= 108 trees). The effect of these
treatments of planting density and
multiple-trunk system on flowering
and fruiting respomses  were
determined.

During the flowering season all
perfect and male flowers were
counted and labeled. At the end of
flowering season, the percentage of
perfect flowers were estimated
relative to total produced number of
them. Whercas, initial fruit set and
ultimate fruit retention percentages
were estimated relative to total
perfect flowers. Fruit yield was
evaluated as (kgftree). All fruits
were harvested in bulk at once as the
recommended maturity standard
outlined by El-Kassas (1984) and El-
Kassas er al. (1989).

Statistical analysis was carried
out according to Snedecor and
Cochran (1980). Treatment means
were  compared  according to
Duncan’s multiple range test at 0.05
level of probability.

Results and Discussion

The discussion of data obtained
deals with the specific effect of each
of planting distances and multiple-
trunk systems on flowering and
mitial fruit set as well as ultimated
fruit retention percentages and yield
of Manfalouty pomegranate under
Assiut environmental conditions:

1. Flowering:
The percentage of perfect flowers
relative to total number of
flowers/tree:

Table (1) show the combmed
effects of planting distance and
number of main stems per bush on
perfect flowers relative to two types
of flowers. It could mecntioned that
the widest spacing (5 m) together
with singlc trunk tree could produce
the highest density of perfect flowers.
This was obvious during 1992
Season. However, all training
systems were equally cffective under
the widest spacing in producing the
highest density during 1993 season.
This result emphasized that the
widest spacing has the pronounced
effect rather than number of main
stems per bush especially during
1993 season. The two factors
appeared to affect the percentage of
light interception and consequently
affect on the rate of photosynthesis
which indirectly promate flower bud
formation.
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From the aforementioned results
and discussion, it could be concluded
that the proportion (as percent) of
perfect flowers relative to total types
of perfect and male flowers was
affected mainly with planting
distance rather than number of stems
per bush of  Manfalouty
pomegranate. The widest spacing {5
m) produced the highest density as
compared with moderately (3.5 m) or
closest (2.5 m apart) spacings. The
effect of number of stems per bush
on the density of perfect approved
the single trunk tree.

2. Fruit set:
2.a. The initial fruit set relative to
total perfect flowers/tree:

Table (2) show the combined
effects of spacing treatments and
number of main stems/tree on the
percentage of imitial fruit set during
1992 and 1993 seasons. The widest
spacings (5 m apart) together with
training the Manfalouty pomegranate
with 3 or 4 main stems could
produce the highest values of initially
fruit setting.

Generally, it could be concluded
that the initial fruit setting relative to
number of perfect flowers was
affected with planting distance,
number of  stemsftree  and
combination of both. The highest
values could be produced under the
widest spacing (5 m) and when
plants were trained to 3-4 main
stems. The initial fruit set follows

the specific effect of each of spacing
treatments and pumber of main
stems/tree when the combined effects
of both factors were compared.

2b. Ultimate fruit retention
relative to total number of perfect
flowers per tree:

The combined effects between
spacing treatments and number of
main stems/tree on ultimate fruit
retention  were found in Table (3). It
could be concluded that the widest
spacing and leaving 3 or 4 main
stemsftree  could produce the highest
values of ultimate fruit retention.
Such finding was obvious especially
during 1992 season.

Additionally, the highest values of
ultimate fruit retention were found
when pomegranate tree was trained
to 4 main stems together with 5 m
planting distance, Table 3.

From the aforementioned resuits
and discussion, it could be concluded
that pomegranate is characterized by
little drop of fruits at all stages of
development throughout the growing
season. Shght insignificant higher
percentage was observed under
widest spacings, 4 main stems/tree.

3. Yield in kg per tree:

Data presented in Table 4 show
the specific effect of planting
distance, number of main stems/tree
and combination of both on the yield
(in kg/tree) of Manfalouty
pomegranate tree.
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The specific effect of planting
distance on the yield in kg per tree
showed gradual increase with
increasing planting distance.

During 1993 season, the yield per
tree appeared to be more twice the
vield of 1992 season. However, the
difference in such yield was only
noticed under the closest spacing.

For instance, the yield in kp/tree
(av. of 2 yrs) increased from 15.5 to
23.5 or 23.9 with increasing spacing
from 25 to 3.5 or 5.0 m apart,
respectively. Such findings were
previously confirmed by numerous
investigators; Khaak  (1985),
Alekseeva (1986), Pepelyankov and
Gmevski (1986), Blizzard er al.
(1988) and Palmer ef al. (1992).
They all found that individual tree of

respective fruit could be high under
wider spacing but result lower vield
per area umnit.

The specific effect of multiple-
trunk systems on fruit yield in kg per
tree showed an increase in fruit yield
in kg/tree as the number of main
stems was increased during 1992 and
1993 seasons.

The combmed of planting
distance and number of main stems
per tree on fruit yield v kg/tree is
shown in Table 4. Approximately
similar trend was acquired during
1992 and 1993 scasons with only
higher vyield was noticed during
1993. Thus, the highest fruit yield in
kgftree was obtained under the
widest spacing together with 3 or 4
main trunks per tree.

Table (1):Effcct of planting distance and number of mam stems per bush on
percentage perfect flowers of Manfalouty pomegranate during

1992 and 1993 seasons.

Main stems Spacing treatments
per bush 50m | 35m | 25m | Mean
1992 season
1 51.76 a 46.28 ab 3742 bc 4516 A
2 43.69 abc 45.88 ab 3472 bc 4143 AB
3 4095 abc 42.83 abc 3494 be 39.57 AB
4 40.83 abc 32.10¢ 36.75 bc 36.56 B
Mean 4431 A 41,77 AB 3596 B
1993 season
1 46.01 ab 40.56 abc 3324 cd 3994 A
2 44,02 abe 40.95 abc 39.95 abc 4164 A
3 49.67a 43 .60 abc 2780d 40.36 A
4 49.00 ab 40.13 abc 36.67 bed 4193 A
Mean 47.18 A 4131 B 3441 C
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Table (2):Initial fruit set of Manfalouty pomegranate as affected by planting
distance and number of main stems per bush durning 1992 and

1993 seasons.
Main stems Spacing treatments
per bush 50m 3.5m 25m | Mean
1992 season
l 82 37 abc 74.44 be 6702¢ 7461 B
2 85.28 abe 76.21 abc 7285¢ 78 i1 B
3 86.64 abc 77.61 abc 75.10 abe 79.79 AB
4 9433 a 80.52 abe 92 .86 ab 8925 A
Mean 87.16 A 77.20B 76.96 B
1993 season
1 78.08 a 7584 a 7436 a 76.09 A
2 85.38a 7944 a 75.70a 8017 A
3 87.15a 83.80a 7319 a 8158 A
4 8565a 80.70 a 84.63a 83.66 A
Mcan 84.06 A 7994 A 7712 A

Table (3):Effect of planting distance and number of main stems per bush on
ultimate fruit retention of Manfalouty pomegranate during 1992

and 1993 secasons.

FMain stems Spacmg treatments
per bush 5.0m _I 35m L 25m | Mean
1992 season
1 71.69 ab 63.73 ab 55.40b 63.71 A
2 76.20a 72 .54 ab 63.11ab 7062 A
3 76.74 a 71.11 ab 69.39 ab 7241 A
4 8295a 71.44 ab 67.93 ab 74.11 A
Mean 76.90 A 69.70 AB 6396 B
1993 season
1 5595¢ 62.57 abc 58.29 be 5894 B
2 7639 a 70.93 ab 7535a 7422 A
3 63.17 abc 75.8%a 67.53 abc 68.87 A
4 72.43 ab 67.47 abc 65.67 abc 68.52 A
Mean 66.99 A 6922 A 66,71 A
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Table (4):Effect of planting distance and number of main stems per bush on
yield (in kg/tree) of Manfalouty pomegranate during 1992 and

1993 seasons.
Main stems Spacing treatments
per bush 5.0m | 35m ] 25m T Mean
1992 season
1 12.01 be 376 cd 425d 834B
2 12.53 be 13.24 be 10.20 bed 1199 A
3 16.50 ab 15.03 abc 9.34 bed 1362 A
4 2065a 12.24 be 9.61 bed 1417 A
Mean 1543 A 1232 B 835C
1993 season
1 23.25 cde 27.32 bede 17.18 ¢ 2258 B
2 30.23 abed 38.08 ab 20.24 de 2952 A
3 35.09 abc 37.72 ab 2526 cde 3269 A
4 4050 a 35.33 abe 2817 3467 A
bede
Mean 3227A 3461 A 2271 B

From the aforementioned resulis
and discussion, it could be concluded
that the fruit ield (kg/tree)
consistently increased with
increasing the planting distance.
Regarding the effects of multiple-
trunk systems on fruit vield, it could
be concluded that, the more the
number of main stems per treg, the
more yield kg/tree was obtained.
The fruit yicld kg/tree was highest
under the wadest spacing together
with 3 or 4 multiple trunk system.
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