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Abstract: This investigation was
executed during two successive seasons
of 2006 and 2007 at the Experimental
Orchard of Fruit Section, Faculty of
Agriculture, Assiut  University on
Manfalouty pomegranate cultivar. Fifty
trecs of Manfalouty pomegranate
cultivar were selected and divided into
ten  treatments; each  treatment
represented five trees (Replicates). The
study aimed to investigate the effect of
flower thinning and ethrel with or
without GA; spraying on yield and fruit
quality of this cuoltivar. The treatments
consisted of: manual thinning of all the
flowers appeared during the last week of
May tili the end of flowering period,
spraying with gibbercllic acid (GA;) at
50, 100 and 150 ppm. , flower thinning
i spraying with GA; at 100 ppr.,
spraying with Ethrel at 1000 ppm. |
spraying with Ethrel at 1000 ppm + GA;
at 50, 100 and 150 ppm and the control
{(water spraying).

The study indicated that flower thinning
recorded the highest number of grade I
fruits. Flower thinning and the flower
thinning + spraying caused a significant
decrease in the fruit numbers of grade
I while the remained treatments
showed  insignificant  differences.

Concerning the effect of different
treatments on the grade I yield weight
(kg), most of treatments significantly
surpassed the control. Flower thinning
+ 100 ppm GA; recorded the highest
grade I yield followed by flower
thinning and then, spraying with 50 ppm
GA;.  Tlhere was no significant
difference among the treatments
regarding the vield weight of grade IL
Flower thinning and flower thinning +
100 ppm GA; significantly decreased
grade 111 vield weight compared to the
control. Most of the treatments
significantly decreased the percentage
of fruit splitting especially the
treatments consisted of GA; Spraying
with ethrel or GA; and their
combinations greatly decreased this
phenomenon. There was insignificant
effect of the treatments on most of the
studied physical fruit properties on the
first sampling date while the effect was
significant on the sccond one. The
results also indicated that ethrel alone or
combined with GA; enhanced ripening.
Introduction

Pomegranate (Punica granatum L.,
Punicaceae} is an old fiuit plant and is
mentioned in  the Holy books.
Pomegranate culture and its usage are
known in the human  history.
Pomegranate has important medical
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activities such as, protection against
cardiovascular diseases, anticancer and
antimicrobial activities, Pomegranate
culture in Egypt has always been
restricted and generally considered as a
minor crop. In  recent  years,
pomegranate  acreage is  rapidly
increasing for exportation aims.

Pomegranate acreage is ranked the
13® among fruit corps in Egypt.
According to the ministry of Agriculture
Statistics (2004), the total area devoted
for pomegranatc is 5013 feddans with
3628 feddan fruiting area producing
about 25510 tons with an average of
7.03 ton/feddan. This statistic also
indicated that 60.8% of total
pomegranate trees are located in Assiut
(3048 f{eddan), while the remained
governorates have 1964  feddans
representing  39.2% of the total
pomegranate area.

The fruit growers endeavor and
prefer to obtain an optimum fruit
density per tree although it reduces the
fruit quality. Subsequently, fruit
thinning is  an  important  factor,
Generally, in fruit trees, there are two
suitable dates for fruit thinning., The
first date is at full bloom and the other
one is some weeks after blossom, the
best time being about one and a half
weeks after petal-fall (Bruinsma 1962).
Although hormonai and chemical fruit
thinning is widely used, it is very
important now to rely and depend on the
hand fruit thinning.

In some areas, the bloom periods
may last from March until September or
later. Accordingly, the fruit does not
develop into a good size, color and late
in maturity (Division of Agricultural
Sciences, 1977). The early fruit set
times produced larger {irst quality and
earlier harvested fruits. While, the later
fruit set times did not attain their
maturity standards and give inferior and
non commercial fruits (Mohamed,

70

2004). Accordingly, fruit thinning must
be a common practice in pomegranate
orchards. As well as, grading and
sorting of the fruits during harvest
according to the fruit sizes are very
important and should be exercised for
obtaining a good price. (El-Sese 1988

ab; Mohamed 2004; El-Sese and
Mohamed 2003)
The serious problem encounters

pomegranate in the production regions
is the fruit splitting, The fruit splits
vertically or horizontally at any age of
it, Moreover, there is further attack of
insects or fungal attack on the cracked
fruits, subsequently the fruits become
unfit for marketing. It could reduce the
fruit splitting effectively by spraying
with growth regulators especially GA,
(Sharifi and Sepahi, 1984; El-Kassas e/
al, 1989; El-Masry, 1995; Mustafa
1998; El-Khawaga 2003; Singh er af
2003; Mohamed 2004; El-Khawaga
2007).

The objective of this study was to
investigate the effect of flower thinning
and ethrel with or without GA; spraying
on vield components, quality and fruit
splitting of Manfalouty pomegranate

cultivar  under Assiut climatic
conditions.
Materials and Methods

This investigation was exccuted

during two scasons of 2006 and 2007 at
the Experimental Orchard of Fruit
Section, Faculty of Agriculture, Assiut
University on Manfalouty pomegranate
cultivar.

The selected trees were planted in a
clay  soil.  Regular  agricultural
managements were applied to all
cxperimental trees as recommended.
The trees space was (5x5 m) apart and
they were (32) years old at the start of
the experiment. Fifly uniform trees
were selected and divided into ten
treatreents including the control. Each
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treatment was executed on five trees
(Replicates).

The treatment categories were as
follows:

1 — Hand thinning of all the flowers that
appeared during the last week of May
till the end of flowering period as
recommended by El-Sese (1988a,b) and
{El-Sese and Mohamed 2005).

2 - Spraving with 50, 100 and 150 ppm
pibberellic acid (GA;).

3 — Hand flower thinning + spraying
with 100 ppm.GA;

4 - Spraying with 1000 ppm Ethrel.

5 - Spraying with Ethrel at 1000 ppm +
50, 100 and 150 ppm GA;.

6 - Control.

GA; and Fthrel were dissolved
according to the  pre-mentioned
concentrations. The fruits were sprayed
with knapsack sprayer. A total volume
of 16 L was sufficient for spraying 4
trees until runoff.

GA; was sprayed twice on the
setting fruits on 3™ and 2™ June and §”
and 5™ July at the two seasons,
respectively.  Ethrel was sprayed on
September 18 in the first season and
September § in the second one.

Samples of 5 fruits per tree were
collected twice to determine the
physical and chemical properties. The
first sample was achieved on September
26 and 15 while the second one was
taken at harvest on October 31 and 22 in
the first and second  season,
respectively.

The fruit samples were taken and
directly transported to the laboratory for
determining the average fruit weight (g),
average peel and granule weight (g)
then the percentage of granule weight
relative to the average fruit weight was
calculated. Total soluble solids (TSS)
percentage was estimated by using the
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hand refractometer. Total acidity was
determined using titration by NaOH at
0.1 N and phenolphthalene as an
indicator, and then expressed as citric
acid, according to A.O.AC. (1973).
T.5.8./acid ratio was then calculated.

At harvest, fruits of all treated trees
were picked on October 31 and 22 in the
first and second season, respectively.
Fruits per tree were counted and
weighted fo estimate the number of
fruits and yield/tree (kg). Then, fruits
were graded into 3 grades as following:
Grade 1. fruits of 400-500 (or higher)
gm in the weight,

Grade II: fruits of 300-400 gm in the
weight.

Grade 1II; fruits of 200 (or lower) -
300 gm in the weight and then, the
percentage of each grade was calculated
relative to cither the total number of
fruits or to the total yield (kg/tree).

As well as the cracked fruits were
sorted and counted and then the
percentage of fruit splitting was
calculated relative to either the total
number of fruits or to the total vield
(kg/tree).

The experiment was set up as a
complete randomized design with five
The

lreatments were

replicates one tree per each.
differences between
tested by analysis of wvariance
(ANOVA) according to Snedecor and

Cochran (1972). Means of treatments

were compared using LSD  (least
significant differences) value at 3%
level of the probability.

Results and Discussion

1} Yield components and fruit
splitting:

The results presented in Tables 1 — 4
show the effect of flower thinning,
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spraying with gibberellic acid and ethrel
on yield components of Manfalouty
pomegranate cultivar during 2006 and
2007 seasons.

Data revealed that during the first
season (2006), (Table
thinning alone or when combined with
100 ppm GA; recorded the highest
number of grade I fruits.
thinning alone

1 ) flower

Moreover,
significantly
exceeded all the treatments (except of
flower thinning + GA, spraying) in this
respect.  The number of grade I fruits
was 73.9 and 65.5 fruits/trec with an
increment percentage of 40.5 and 24.5%
over the control for flower thinning and
flower thinning + 100 ppm GA;,
respectively.  On the other hand, there

flower

were no significant differences between
the remained freatments.

Data presented in the same Table
showed that most of the treatments
caused a significant increase in the
number of grade Il fruits compared to
the control. On the other hand there
were no significant differences between

flower thinning, 100 ppm GA;, flower
thinning + 100 ppm GA3 and the
control. Spraying with 150 ppm GA;
recorded the highest number of grade 11
fruits, followed by 100 ppm GA; + 1000
pm ethrel and then, 150 ppm GA; +
1000 ppm ethrel. The number of grade
IT fruits associated with these treatments
was 66.2, 63.5 and 62.2 fruits/tree with
an increment percentage of 42.4, 36.6
and 33.8%, respectively.

The obtained results also showed
that the flower thinning and the flower
thinning + spraying with 100 ppm GA;
caused a significant decrease of the fruit
numbers of grade [iI while the remained
treatments showed insignificant
differences. The number of grade IIi
fruits was 34.8 and 41.6 fruits/tree with
an decrement percentage of 108.3 and
74.3% for flower thinning and flower
thinning + 100 ppm GA;, respectively.
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cultivar during 2006 season.

Tabile 1: Effect of lower thirning, gibberellic acid (GA;) and ethrel on yield components per tree of Manfalouty pomegranate

Characteristic | Fruit No. [ Fruit No. | Fruit No. | Yield (kg) | Yield (kg) | Yield (kg) | Total no. | Total yield
I I m 1 i1 IH Fruits Weight

Treatment (kg/tree)
1) Flower thinning 739 357 348 39.4 20.6 8.1 1644 68.]
2) 50 ppm GA, 62.7 61.5 70.8 378 23.4 18.2 195.0 79.4
3) 100 ppm GA; 60.3 517 65.0 328 20.0 18.6 177.0 714
4) 150 ppm GA; 572 66.2 66.8 336 241 19.7 150.2 77.4
5) Flower thinning + 100 ppm GA, 63.5 413 41.6 42.1 14.5 10.6 148.5 67.2
6) 1000 ppm Ethrel 59.8 61.6 594 344 23.0 158 180.8 73.2
7) 50 ppm GA; + 1600 ppm Ethrei 59.6 61.0 64.0 36.6 212 17.5 184.6 753
8) 100 ppm GA; + 1000 ppm Ethrel 62.6 63.5 65.7 359 242 15.5 191.8 75.6
9) 150 ppm GA; + 1000 ppm Ethrel 60.4 62.2 66.2 o4 24.4 16.2 188.8 770
10) Control 52.6 46.5 2.5 254 16.4 18.8 171.6 60.6
LSDy s 10.3 11.2 21.1 8.7 N.§ 5.4 18.2 N8

I First grade
IT Second grade
I11I Third grade

(16-69) (#) 0¥ “108 0148y Jo -1 imissy
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The previous work made by El-Sese,
1988b recommended removing the
flowers that appeared beyond the
beginning of June to improve the fruit
quality. The author also, in 1988a
found that the early fruit setting during
April and May produced high quality
fruits while the later one had more
acidity and lower TSS. Investigators
found that the fruil thinning of
pomegranate increased the fruit weight,
decreased the fruit cracking and
enhanced the fruit guality (Hussein et
al., 1994a; Amin et al., 2000; El-Sese
and Mohamed, 2005}, On the other
hand, the effects of GA; mentioned in
the current study were in accordance
with those reported by Sharifi and
Sepahi, 1984; El-Kassas et af., 1994 and
Mohamed, 2004,

Concerning the effect of different
treatments on the grade 1 yield weight
(kg) (Tablel} it could be found that
most of the treatments significantly
surpassed the conirol. Flower thinning
+ 100 ppm GA; recorded the highest
grade [ vield weight followed by flower
thinning and then, spraying with 50 ppm
GA;. The later treatments gave 42.1,
39.4 and 37.8 kg/tree with an increment
percentage of 657, 551 and 48.8%,
respectively. The increment percentage
of grade 1 yield weight was higher than,
and did not aftend, the increment
percentage of grade I fruit number. This
observation primarily due to the
increase of fruit weight associated with
these treatments and that reflected on
the increase of yield weight.

The results also showed that, all the
treatments (except of flower thinning +
spraying by 100 ppm GA;) increased
the grade II yield weight as compared to
the control, but these increase were not
significant. The results showed that
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only flower thinning and flower
thinning + 100 ppm GA3 significantly
decreased the grade III yield weight
comparing to the control. They gave
8.1 and 10.6 kg/tree, respectively with a
decrement percentage of 132.1 and
77.4%, respectively.  However, the
remained treatments showed
insignificant differences in this respect.
Concerning the effect of treatments
on the total number of fruits/tree, it
could be found that spraying with 50
ppm GA;, 150 ppm GA; and 100 ppm
GAs + 1000 ppm ethrel caused a
significant increase comparing to the
control. The total number of fruits for
the later treatments was 195.0, 190.2
and 191.8, respectively. However, the
remained treatments had insignificant
effect. On the other hand, there were no

significant differences between the
treatments in case of total yield weight
{(kg/tree).

During the second season of study
{2007), (Table 2) data showed that the
flower thinning, spraying with 150 or 50
ppm GA; and flower thinning + 100
ppm GA, gave the highest number of
grade 1 fruits/tree  where these
treatments sigaificantly exceeded the
control. The number of fruils was
111.6, 1056, 1032 and 1020 fruit'tree
with an increment percentage of 38.5,
31.0, 28.0 and 26.6% for the previous
treatments, respectively.

Concerning the number of grade II
fruits/tree it could be from such Table
found that flower thinning and flower
thinning - 100 ppm GA; recorded the
iowest values. They gave 60.8 and 784
fruits/tree with a decrement percentage
of 402 and 22.8% compared to the
control, respectively, The number of
grade Il fruits/trec took the same trend
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of the nutnber of grade Il fruits. The
previous two treatments gave 45.0 and
63.6 fruits/tree  with a decrement

percentage  of 527 and 33.2%
comparing with the control. On the
other hand, there were insignificant
differences  between  the  remained

treatments in most cases.

Respecting to the effect of different
treatments on yield weight (kg) of grade
I, it could be found that all the
treatments (except of ethrel at 1000
ppm) led to a significant increase of
grade I yield weight as compared to the
control, The highest value obtained
from the flower thinning, spraying with
GA; at 150 or 50 and flower thinning +
100 ppm GAs. The values associated
with these treatments were 60.6, 60.2,
59.2 and 58.5 kg/tree with an increment
percentage of 423, 413, 39.0 and
37.1% over the control, respectively.
Table
revealed that there were no significant
the

Data presented in the same

differences between treatments

respecting the yield weight of grade II.
In respect of grade 111 yield weight, only
flower thinning and flower thinning +
100 ppm GA; significantly decreased it
as compared to the control. The two
recorded 12.1 16.6
kgftree, respectively., The decrement
percentages associated with these two
treatments were 483 and 41.0%,
respectively.  The remained treatments

treatments and

showed insignificant differences.
Mohamed (2004) noted that the
fruits  of
pomegranate cultivar produced from the
first waves of fruit set. The early fruit
set times produced larger, first quality
and earlier harvested fruits. While the
later fruit set times did not attain their
maturity standards and gave inferior and
non-commercial fruits. Such fruit are
poor in quality because they are not able

commercial Manfalouty

to ripen in appropriate time and are
affected by low temperature during fruit
ripening (El-Sese, 1988b).
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Table 2: Effect of flower thinning, gibberellic acid (GA;) and ethrel on yield components per tree of Manfalouty pomegranate

cultivar during 2007 season.
Characteristic

Treatment

Fruit No.
I

Fruit No.

II

Fruit No.
1

Yieid (kg)
I

Yield (kg)
Ii

Yield (kg)
11

Total No,
fruits

Total yield
weight (kg/tree)

1) Flower thinning

60.8

450

60.6

278

12.1

217.4

100.5

2) 30 ppm GA;4

110.2

117.4

56.2

41.8

308

330.8

131.8

3) 100 ppm GA;

102.6

824

53.6

398

24.6

283.0

118.0

4) 150 ppm GA;

1116

97.0

60.2

43.2

30.0

314.0

133.4

i 5) Flower thinning + 100 ppm GA;

78.4

63.6

58.4

30.8

16.6

244.0

105.8

6) 1000 ppm Ethrel

96.0

88.0

514

34.4

236

277.4

1.4

7) 50 ppm GA; + 1000 ppm Ethrel

120.0

114.4

520

44.0

26.2

332.6

123.0

8) 100 ppm GA; + 1000 ppm Ethrel

928

80.4

532

322

24.9

268.4

110.3

9) 150 ppm GA; + 1000 ppm Ethrel

102.2

91.2

52.8

398

274

2894

120.0

10) Control

101.6

95.2

42.6

404

234

2774

106.4

LSDy,
1 First grade

IT Second grade
III Third grade

223

25.6

9.1

N.S.

9.3

30.8

253

600z “10 17 ¥y L WyvI-1q
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Total fruits/tree
significantly decreased as affected by
hand flower thinning and flower
thinning + 100 ppm GA;.  They
recorded 217.4 and 244.0 fruits/tree,
respectively while the control gave
2774 fruit/tree. The remained
treatments showed insignificant effect in

number  of

this respect.

The results of total vield weight
{kg/tree) showed that spraying with 150
and 50 ppm GA; gave the highest values
(1334 and 131.8 kg/iree, respectively)
while the remained treatments had
insignificant effect on this trait,

Data presented in Tables 3 and 4
showing the effect of different
treatments on the percentage of fruit
number, yield weight and fruit splitting
of Manfalouty pomegranate during 2006
and 2007 seasons.

The obtained results (Table 3)
revealed that the flower thinning and
flower thinning + spraying with 100
ppm GA; caused a significant increase
in the percentage of fruit number (grade
[). They recorded 44.9 and 44.4%,
respectively while the other treatments
effect,
Concemning the percentage of fruit
number (grade II), the resulis showed

showed insignificant

77

that
differences between the
Although the flower thinning and flower
thinning + spraying with 100 ppm GA;
greatly decreased the percentage of
grade I fruit number (21.4 and 27.7%,
respectively) there were no significant

there were no  significant

treatments.

differences between the freatments in
this respect.

Data presented in such Table
revealed that flower thinning and flower
thinning + 100 ppm GA; significantly
increased the percentage of yield weight
{grade I). These treatments gave 57.6
and 62.7% while the
between the rests of treatments were not

differences
significant. The resuits also revealed
that  there
differences between the treatments in
respect of the percentage of grade I

were  no  significant

yield weight. The results also showed
that all the treatments (except of
spraying with 100 and 150 GA;) ledtoa
significant decrease in the percentage of
grade III yield weight. The flower
thinning and flower thinning + spraying
with 100 ppm GA; recorded the lowest
percentage (11.5 16.0%,
respectively) while the control recorded
the highest value (31%).

and
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Table 3: Effect of flower thinning, gibberellic acid (GA;) and ethrel on yield components {per tree) and fruit splitting percentages of

Manfalouty pomegranate cultivar during 2006 season.

Characteristic | Fruit No. % | Fruit No. % | Fruit No. % | Yield % | Yield % | Yield % | Fruit splitting | Fruit splitting
I 1 IH 1 I HI No. % weight %

Treatment

1) Flower thinning 44.9 339 214 57.6 308 11.5 8.0 7.2

2) 50 ppm GA; 323 314 362 47.0 30.0 22.9 38 38

3) 100 ppm GA; 34.8 294 36.0 45.5 284 26.0 24 23

4) 150 ppm GA; 301 347 351 43.1 311 256 3.6 39

5) Flower thinning + 100 ppm GA; 44.4 27.9 27.7 62.7 212 6.0 5.2 5.2

6) 1000 ppm Ethrel 33.9 339 324 46.7 315 217 1.2 1.7

7) 50 ppm GA; + 1000 ppm Ethrel 33.0 33.2 34.1 48.7 28.4 23.0 3.1 2.8

8) 100 ppm GA, + 1000 ppm Ethrel 322 33.6 34.1 47.3 324 20.2 2.9 3.1

9) 150 ppm GA; + 1000 ppm Ethrel 32.0 325 35.8 472 312 214 | 29 Y
10) Control 303 27.7 419 416 273 31.0 13.6 11.9
LSDy s 8.0 N.S N.S 11.6 N.S 7.5 8.5 2.8

I First grade
H Second grade
IIT Third grade

6007 “10 32 ‘Y'Y I YOI
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Concerning the effect of various
treatments on the percentage of fruit
splitting calculated relative to either the
total number of fruits or vield weight, it
could be found that all the treatments
{except of flower thinning) significantly
decreascd  the of fruit
splitting. Spraying with ethrel or GA;
and different combinations of them
greatly decreased this phenomenon.

During the second season of study
{2007y the results (Table 4) took
approximately the same trend of the first

percentage

season. The flower thinning and flower
thinning + 100 ppm GA, gave the
highest percentage of grade I fruits.
They recorded S51.1 and 41.2%,
respectively, while the differences
between the remained treatments were
not significant. Additionally  the
percentage of grade II or IIl fruits did
not  significantly affect by the
treatments,

The percentage of yield weight
(grade 1) significantly affected by the
flower thinning and flower thinning +
100 ppm GA;. The percentage of grade
1 yield weight associated with these Lwo
treatments 60.2 and 55.9%,
while the remained
treatments had insignificant effect in
this respect. Data also showed that
there insignificant  differences

was
respectively,

WwWEre
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between the treatments concerning the
percentage of grade I yield weight. On
the other hand, the flower thinning and
flower 100 ppm GA,
recorded the lowest percentage (11.3

thinning  +

and 15.1, respectively) of grade 1] vield
weight while the remained treatments
had insignificant effect. Respecting the
fruit splitting %o, it could be from such
Table showed that
treatments significantly decreased the

most of the

fruit splitting %. GA; spraying recorded
the lowest values in this respect.

The
revealed

above-mentioned  results
that spraying with some
growth regulators e.g.; GA; and ethrel
had a pronounced effect on the yield
components as well as decreased the
fruit splitting. The present
revealed that the flower thinning should
be a common practice in pomegranate
orchards. Although the flower thinming

study

decreased the total number of fruits/tree,
it had insignificant effect on the total
yield weight (kg/tree). It also increased
the commercial fiuits that are salcable
with high price; moreover it decreased
the fruit splitting percentage. On the
other hand, grading and sorting the
fruits during the harvest time are very
important and should be exercised to
obtain a good price.
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Table 4: Effect of flower thinning, gibberellic acid (GA;) and ethrel on yield components (per tree) and fruit splitting percentages of
Manfalouty pomegranate cultivar during 2007 season.

Characteristic

Treatment

Frait No.
%%
I

Fruit No.
%
L

Fruit No.
%
111

Fruit
splitting
No. %

Fruit splitting
weight %

1) Flower thinning

311

27.5

213

3.3

34

2) 50 ppm GA,

314

34.0

34.5

2.0

1.9

3) 160 ppm GA;

35.0

36.6

28.3

1.7

1.2

4) 150 ppm GA,

342

36.1

29.6

1.9

1.1

5) Flower thinning + 100 ppm GA,

41.2

325

26,2

3.8

4.0

6) 1000 ppm Ethrel

338

34.7

3lL4

2.3

2.5

7} 50 ppm GA; + 1000 ppm Ethrel

36.1

36.6

332

6.3

5.2

8) 100 ppm GA, + 1000 ppm
Ethret

351

344

305

54

5.0

9) 150 ppm GA; + 1000 ppm
Ethrel

339

34.4

316

4.5

39

10) Control

36.1

LSDy 45

I First grade
II Second grade
Hi Third grade

9.4

N.S.

N.S.

4.6

36

6002 “10 12 WY I APy
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The effect of GA; on decreasing the
froit splitting was on line with those
reported by El-Kassas er al, 1989,
Sepahi (1986), El-Salhy (1996), El-
Masry (1995), Mohamed {2004), Cline
and Through (2607).

On the other hand, Hussein et al.
(1994a), Amin er al (2000), El-Sese
and Mohamed (2005) and Ahmed
{2007) agreed upon the effectiveness of
fruit thinning on decreasing the fruit
splitting and enhancing the fruit guality
of pomegranates.

2) Physical fruit properties:

Data presented in Tables 5 and 6
showing the effect of different
treatments on the average fruit weight,
peel weight, granule weight and granule
weight percentage of Manfalouty
pomegranate cultivar during 2006 and
2007 seasons.

Data presented in Table 5 (the first
sample of 2006 season) showed that
there were insignificant effects of the
treatments on all the studied traits.
However, in the second sampling date
during such season (Table 6) it could be
found significant differences on the fruit
weight and granule weight. Spraying
with 50 ppm GA3, 100 ppm GA3 +

81

1000 ppm ethrel and 150 ppm GA; +
1000 ppm ethrel resulted in a significant
increase of fruit weight as compared to
the control. The values of these
treatment were 533.3, 536.5 and 530.5,

respectively, with an  increment
percentage of 154, 16.1 and 14.7,
respectively. Additionally, tlower

thinning, spraying with 150 ppm GAs
and flower thinning + 100 ppm GA; led
to an increase, but not significant, of
fruit weight where it reached 520.6,
524.0 and 523.7 (g), for the previous
treatments, respectively, while it was
462 .4 (g) in the control.

There were insignificant differences
between the treatments on the average
peel welght (g). However, flower
thinning; 50 ppm GAs; 100 ppm GA; +
1000 ppm ethrel and 150 ppm GA;
1000 ppm ethrel significantly increased
the average granule weight as compared
to the control. The average granule
weight (g) for the later treatments was
295.0, 2973, 2940 and 29235 (g},
respectively.  Although, the remained
treatments increased the average granule
weight (g), this
significant. The percentage of granule
weight did not significantly affect by the
treatments.

increase was not



Table 5: Effect of flower thinning, gibberellic acid (GA;) and ethrel on the fruit, peel and granule weight
of Manfalouty pomegranate cultivar at the first sampling date during 2006 and 2007 seasons.

Characteristic | Average fruit | Average peel | Average granule | Average granule
weight (g) weight (g) weight (g) weight (%)

2006 | 2007 | 2006 | 2007 | 2006 2007 2006 2007

Treatment

1) Flower thinning 483.0 | 375.0 [ 202.6 | 138.5 | 2803 | 237.0 | 380 | 632
2) 50 ppm GA, 497.0 | 3713 | 221.0 [ 147.5 | 276.0 | 2237 | 554 | 60.1
3) 100 ppm GA; 463.6 | 391.4 | 203.6 | 1493 | 260.0 | 2421 | 56.1 | 61.9
4) 150 ppm GA; 474.6 | 334.1 | 2063 | 1324 | 2683 | 201.7 | 56.7 | 59.0
5) Flower thinning + 100 ppm GA, | 4733 | 336.0 | 2153 | 132.4 | 258.0 | 203.5 | 545 | 60.7
6) 1000 ppm Ethrel 4693 | 327.2 [ 198.9 [118.8 | 2707 | 2084 | 57.2 | 63.6
7) 50 ppm GA; + 1000 ppm Ethrel | 484.5 | 373.9 | 220.0 | 137.5 | 264.6 | 2364 | 544 | 633
'8) 100 ppm GA, + 1000 ppm Ethrel | 492.3 | 3492 | 217.3 [ 120.1 | 275.0 | 2201 | 559 | 628
9) 150 ppm GA, + 1000 ppm Ethrel | 4953 | 361.8 | 209.7 | 124.0 | 285.6 | 2379 | 575 | 657
10) Control 4420 1 325.0 {2003 [ 120.0 | 241.9 | 2050 | 54.0 | 63.1
LSDqs NS. { NS. [ N.S. [ 254 | NS. [ NS. | NS, | NS

6002 <1312 W'Y L pyri-1q
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Table 6: Effect of flower thinning, gibberellic acid (GA3) and ethrel on the fruit, peel and granule weight

of Manfalouty pomegranate cultivar at the second sampling date during 2006 and 2007 seasons.

Characteristic

Treatment

Average fruit
weight (g)

Average peel
weight (g)

Average granule

weight (g)

Average granule
weight (%)

2006

2007

2006

2007

2006

2007

2006 2007

1) Flower thinning

520.6

418.8

225.6

192.6

295.0

226.2

56.3

2) 50 ppm GA,

533.3

411.3

236.0

182.2

297.3

229.0

55.7

3) 100 ppm GA;

473.6

423.8

212.6

187.6

261.0

236.2

35.5

4) 150 ppm GA;

524.0

388.8

240.3

180.0

283.6

208.8

54.2

523.7

400.0

237.0

181.4

286.7

218.6

54.7

5) Flower thinning + 100 ppm GA;
6) 1000 ppm Ethrel

488.0

361.6

211.6

139.8

2763

221.8

56.6

7) 50 ppm GA; + 1000 ppm Ethrel

494.5

388.6

230.0

145.1

264.6

2384

33.5

8) 100 ppm GA; + 1000 ppm Ethrel

536.5

390.5

242.5

149.7

294.0

240.8

54.8

9) 150 ppm GA; + 1000 ppm Ethrel

530.5

386.2

238.0

146.0

292.5

240.2

353

1) Control

462.3

373.9

216.0

162.7

2463

211.2

533

LSDq s

67.7

37.0

N.S.

242

42.4

N.S.

N.S.

(16-69) (F) OF 198 218 fo ' 1missy
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During the second season of study
(2007), the results of the first sampling
date showed that the average fuit
weight and average granule weight did
not significantly affect by the
treatments. However, the averages peel
weight  significantly  affected by
application of 50 or 100 ppm GA;. The
later treatments recorded 147.5 and
1493 (g), respectively while it was
120.0 (g) in the contrel. However, the
remained treatments had insignificant
effect as compared to the control.

On the second sampling date, it

could be found that flower thinning,
spraying with 50 ppm and 100 ppm GA,
significantly increased the average fruit
weight. They gave 4188, 411.3 and
423.8 (g), respectively, while it was
373.9 (g) in the control. The rerained
treatments had insignificant effect in
this respect.  Average peel weight
significantly increased by flower
thinning and 100 ppm GA;. Both of the
treatments gave 192.6 and [87.6 (g),
respectively, while the control recorded
162.7 (g). The average granule weight
(g) did not significantly affect by the
treatments.  Respecting the average
granule weight %, it could be found that
all the treatments comprised of cthrel
had a significant affect. Application of
50, 100, 150 GA; + 1000 ppn cthrel

84

and ethrel alone at 1000 ppm recorded
61.3,61.8, 62.1 and 61.3%, respectively
while, the percentage was 56.5 in the
control,

3) Chemical fruit properties:

The effect of different treatments
on TSS, acidity and T85/acid ratio was
presented in Tables 7 and 8.

The results of the first sampling
date (Table 7) in the first season
revealed that most of the treatments had
insignificant effect on all the studied
traits. However, the flower thinning
was the only treatments which caused a
significant effect on the percentage of
TSS. This treatment recorded 16.7%
while the percentage of TSS in the
control was 14.9.

On the second sampling date of
such season (Table 8) it could be from
the obtained resuits observed that there
were insignificant effect of all the
reatments on the percentage of TSS and
actdity. However, the flower thinning
and flower thinning + 100 ppm GA3
gave a significant effect on TSS/acid
ratio. The ratio of TSS/acid associated
with these both treatments was 18.1 and
17.6, respectively, while it was 13.9 in
the control.
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Characteristic
Treatment

Tabie 7: Effect of flower thinning, gibberellic acid (GA;) and ethrel on TSS%, acidity % and TSS/acid ratio of

Manfalouty pomegranate cultivar at the first sampling date during 2006 and 2007 seasons.

TSS/acid ratie

1) Flower thinning

2) 50 ppm GA,;

3) 100 ppm GA,

4) 150 ppm GA;

5) Flower thinning + 100 ppm GA;

6) 1000 ppm Ethrel

7) 50 ppm GA; + 1000 ppm Ethrel

8) 100 ppm GA; + 1000 ppm Ethrel

9) 150 ppm GA; + 1000 ppm Ethrel

10) Control

(16-69) (#) 0F “198 218y fo 1 missy
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Table §: Effect of flower thinning, gibberellic acid (GA;) and ethrel on TS8%, acidity % and TSS/acid ratio of

Manfalouty pomegranate cultivar at the second sampling date during 2006 and 2007 seasons.

Characteristic TSS/acid ratio

2006 | 2007

Treatment

1) Flower thinning 18.1

2) 50 ppm GA; 3. 13.6

3) 100 ppm G A; 13.4

4) 150 ppm GA; . 14.1

5) Flower thinning + 100 ppm GA; 176

6) 1000 ppm Ethrel . 14.7

7) 50 ppm GA; + 1000 ppm Ethrel 5 15.7

8) 100 ppm GA; + 1000 ppm Ethre} . 14.2

9) 150 ppm GA; + 1000 ppm Ethrel : 14.9

10) Control 13.9
LSDy.0s S NS | NS NS | 27

600Z "1 12 g L ApYvI-17
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During the second season, it could

be found that there were insignificant
effects of all the treatments on TSS and
acidity % of the first sampling fruits.
However, flower thinning, flower
thinning -+ 100 ppm GA3 and 1000 ppm
ethrel had a significant effect on
TSS/acid ratio. They recorded 17.1,
16.2 and 17.2, respectively, while the
ratio in the control was 13.9.
On the second sampling date of such
season, same trend could be observed.
Flower thinning, flower thinning + 100
ppm GA;, 50 ppm GA; + 1000 ppm
ethrel and 1000 ppm ethrel had a
significant effect on the ratio of
TSS/acid.  They recorded 18.2, 18.5,
18.1 and 18.9, respectively, while the
control recorded 15.7.

The results revealed that flower
thinning advanced the fruit ripening by
increasing the ratio of TSS/acid
comparing to the control. This
observation could be attributed to that
the remained fruits after thinning were
superior and most of them are of first
quality. The study also indicated that
ethrel alone or combined with GA; also
enhanced ripening, while GA; had not
any significant effect in this respect.
The cffect of ethrel on improving the
fruit quality and enhancing maturity of
fruit trees was mentioned in many
papers. For instance, Karim er al
(1989) on cranberry found that it
increased fruit quality and marketing
grade. Also, Haitheme and Abu-Bakr
{2003) on mango found that it advanced
maturity and increased TSS% and
decreased flesh firmness. On grape,
Mohamed and Shaaban (2008) found
that ethrel had a pronounced effect on
berry chemical properties and advanced
the ripening. Same effects were
reported on lemon (Gill ef af., 1982), on

87

orange (Al-Mughrabi ef al., 1989), and
on mango (Singh and Dwivedi, 2009).
The results of present study accordance
with those reported by El-Kassas er af.
(1989), El-Scse (1988b), Hussein ef af
1994b, Amin er al. (2000), Mohamed
(2004), and El-Sese and Mohamed
{2005) . The study also showed that the
percentage of TSS was higher in the
first sampling date as compared with the
second one. The later was accordance
with that reported by Mahmoud (1989).
He reported that the juice contents of
TSS were significantly increased from
the early stage of fruit development till
October st and then it decreased till the
harvest date (October 31).

From the previous results it could be
concluded that spraying with GA; at any
concentration greatly reduced fruit
splitting and increased the average fruit
weight. Moreover, deliverance
approximately 10 % of total yield
susceptible to split. The experiment also
indicated that commercial fruits of
Manfalouty pomegranate cultivar were
produced from the first three waves of
fruit set. The early fruit set times
produced larger, first quality and earlier
harvested fruits. While later fruit set
times did not attain their maturity
standards and gave inferior and non-
commercial fruits. Such fruits are poor
in quality because they are not able to
ripen in appropriate time and are
affected by low temperature during fruit
ripening (El-Sese 1988b). Such fruits
are rejecting in the markets and/or do
not acceptable by the consumers.
Accordingly, grading and sorting of the
fruits during harvest according to the
fruit set times are very important things
and should be cxercised for obtained a
good price.
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